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[This question paper contains 05 printed pages] 

[इस प्रश्न पत्र में 05 मुद्रित पृष्ठ हैं] 

Himachal Pradesh Administrative Service Combined Competitive (Main / 

Written) Examination, 2020 

                                       (     /      )      , 2020 

BOTANY (PAPER-II)  

             (    -I)    

Time allowed: Three Hours             Maximum Marks: 100 

         समय:     घंटे                         अंक: 100 

QUESTION PAPER SPECIFIC INSTRUCTIONS 

                          

Please read each of the following instructions carefully before attempting questions. 

                                                          । 

1. There are EIGHT questions printed both in English & Hindi.   

     आठ                 औ                      । 

2. Candidate has to attempt FIVE questions in all in English or Hindi. 

                                                          । 

3. Question No.1 is compulsory. Out of the remaining SEVEN questions, FOUR are to be 

attempted.   

         1           ।                                        ।    

4.  All questions carry equal marks. The number of marks carried by a question / part is 

indicated against it. 

                       ।          /                                     । 

5. Write answers in legible handwriting. Each part of the question must be answered in 

sequence and in the same continuation. 

                        । प्रश्न के प्रत्येक भाग का उत्तर उसी क्रम में द्रिया जाना चाहहए। 

6. Diagrams / figures, wherever required, may be drawn. 

      आ       , आ    /            । 

7. Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a 

question shall be counted even if attempted partly. Any page or portion of the page left 

blank in answer book must be clearly struck off. 

                                       । आ                                   

                                       ।                                         :     

      । 

8.  Re-evaluation / Re-checking of answer book of the candidate is not allowed.  

          की उत्तरपुहततका    पुनममूलयांकन / पुन: जााँच                 । 
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1.  (a)  How are soils formed? Why are new soils not suitable for most plant species?       (4) 

                           ?                                                         ? 

      (b)  What is cell cycle and what key events occur in G1, S, G2 and M phases of the cell 

cycle? Illustrate your answer.                                                           (4) 

                          औ               G1, S, G2 औ  M            -               

            ?                      । 

    (c)  Distinguish between centromere and a kinetochore.                                                 (4)                                                                                            

         औ                           । 

    (d)  At least four types of energy conversions take place in photosynthetic cells. Name 

them.                       (4) 

                                                                ।          

     । 

    (e)  Explain the relationship between root pressure and guttation.                                  (4) 

          औ                                    । 

2.  (a)  How do the following abiotic components affect organisms: climate, soil and 

altitude. Explain with examples.                   (8) 

                                                        :       ,      औ       । 

                  । 

     (b)  What are the various types of plastids in plant cells? What roles do they play? 

Illustrate your answer.                             (8)           

                                                       ?                          ?      

                । 

     (c)  What are pioneer species? Are they more likely to be r- or k- selected? Why?        (4)                    

                         ?          r-    k-                              ?    ?  

3.  (a)  Describe the flow of energy and carbon through various trophic levels of an 

ecosystem.                      (8) 

                                                        औ                             । 

    (b)  Earlier regarded as depositors for waste product in plant cells, vacuoles are now 

known to play many different roles. Discuss these roles.                        (8)     
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                                                                                 , 

         (vacuoles)          -                                       ।    

                   । 

    (c)  What is a niche? Is it a physical, tangible space or an object? If a giant tree grows 

side by side with a small fern, are they in the same niche? If not, how does the niche 

of one differ from that of the other?                   (4) 

            आ         ?                ,                     ?                           

             -           ,                 आ        ?        ,               आ   

                    ? 

4.  (a)  What is competition between plants? What is competitive exclusion? How does 

competition affect natural selection and evolution?                 (8) 

                                  ?                       ?                      औ  

                            ? 

(b)  Using the following terms, explain the process of cell growth and cellulose 

deposition in expanding cells:                    (8) 

cellulose microfibrils, cellulose synthase complexes (rosettes), cortical microtubules, 

secretory vesicles, matrix substances, plasma membrane.                      

                             ,                                         औ  

                                   :  

                     ,                          (      ),                    , 

            ,             ,             । 

    (c)  Tropical areas near the equator have higher species diversity than do temperate areas 

at high altitudes. Why? Is it also affected by past global climate change?               (4) 

                                                                                      

                          ।    ?                                         

         ? 

5.  (a)  What are linked genes? In what way does the concept of linkage differ from the 

Principle of independent assortment?                  (8) 

                         ?                                                          

  ? 
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     (b)  Distinguish between substrate level phosphorylation and oxidative phosphorylation 

Where do these processes occur in the cell in relation to respiration?              (8) 

                        (substrate level phosphorylation) औ            

             (oxidative phosphorylation)                ।                        

                        ? 

     (c)  Both plastids and mitochondria are said to be “semiautonomous” organelles. 

Explain.                      (4) 

        औ                       "        "                ।       । 

6.  (a)  Explain how the Ti-plasmid of Agrobacterium tumefaciens is used in the production 

of transgenic plants.                        (8) 

                                        -                                      

       ? 

    (b)  Certain chemicals function as “uncoupling” agents when they are added to respiring 

mitochondria. The passage of electrons down the electron transport chain to oxygen 

continues, but no ATP is formed. One of these agents, the antibiotic valinomycin, is 

known to transport K
+
 ions through the inner membrane into the matrix. Another 

agent, 2, 4-dinitrophenol, transport H
+
 ions through the membrane. How do these 

substances prevent the formation of ATP?                   (8) 

                                                           "        "                     

       ।                                                                 ,       

          (ATP)            ।                  ,                         , K
+ 

आ       आ                                                             ।        

    , 2, 4-            ,                   H+ आ                     ।          

                                ? 

    (c)  Explain how the Hill reaction and the use of 
18

O provided evidence for van Niel’s 

proposal that water, not carbon dioxide, is the source of oxygen evolved in 

photosynthesis.                          (4) 

                                    औ  18
O                                               

            ,                    ,                                       । 

7.  (a)  Define biome. Discuss two factors with greatest influence on biome location.        (8) 
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                                ।                                                   

             । 

     (b)  Compare and / or contrast auxins and cytokinins in each of the following:             (8) 

  principle site of biosynthesis; polarity of transport; cell types or tissues involved in 

transport;  effect on cell division; effect on production of roots and shoots in tissue 

culture.  

                                       औ                          औ  /              :  

                   ;                  ;                                ; 

                     ;                   औ                         । 

     (c)  Distinguish between the followings:                                                                               

                                  : 

1. Chaisma and crossing over                   (2) 

                         औ         ओ   

2. Synaptonemal complex and synapsis                  (2) 

                    औ           

8.  (a)  Describe the sequence of events leading to nodule formation on legume roots.      (8) 

                 ठ                                । 

     (b)  Which evidence support the role of sieve tubes as the food conducting conduits of 

the phloem?                          (8) 

                                                                                   

             ? 

     (c)  CAM plants are said to taste sweet during the day and sour at night. Explain why?  

                  CAM                  ठ  औ                    ।           ?           (4) 

 

***** 


