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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Cell theory was proposed by __________. 
     a) Beadle and Tatum,                               b) Robert Hooke,  
     c) Schleiden and Schwann                       d) Leenuwenhoeck 

 

 b) Which of the following are not found in plant cells?  
a) Mitochondria                               b) Glyoxysomes  
c) Centrosomes                               d) Golgi apparatus 

 

 c) Prokaryotic genetic system has 
a) DNA but no histones,            b) Both DNA and histones  
c) Neither DNA nor histones                    d) Either DNA or histones 

 

 d) At which cell cycle checkpoint is the cell cycle halted if the cell's DNA is damaged? 
a) G1 – S             b) G2 – S             c) G2 – M            d) M   

 

 e) Inactivation of __________ is one of the steps leading to the development of 
cancer. 
a) tumor suppressor genes                   b) oncogenes 
c) growth factors                                   d) stem cells 

 

 f) Just prior to cell division, the diploid human body cell contains ____________ 
chromatids. 
a) 23                  b) 46                    c) 69                   d) 92 

 

 g) Cyclin dependent kinases which control progression through cell cycle checkpoints 
are fully activated by binding of _____________ with cdks and ____________of 
cdks.  

 

 h) Growth factors are an example of a positive signal which helps avert apoptosis. 
Which of the following are two examples of growth factors that allow their target 
cells to avoid apoptosis? 
a) IL-2 and Bid                          b) IL-2 and NGF 
c) NGF and TNF                       d) TNF and FasL 

 

 i) Sodium-potassium (NA+- K+) pump is a type of 
a) carrier protein                                b) enzyme 
c) is not found in animal cells            d) is very common in all plant cells 

 

 j) SH2 domains specifically bind to 
a) phosphorylated serine residues                     b) GDP 
c) phosphorylated tyrosine residues                   d) Ca2+ 

 

 
Q2  Answer the following questions: Short answer type (2x10) 

 a) What is the significance of vacuole in a plant cell?  
 b) What are polysomes and its function?  
 c) State typical feature of a metacentric chromosome.  
 d) What are the importances of embryonic stem cells?  
 e) What are chiasmata?  
 f) What is a second messenger? Give few examples  
 g) What is role of p53 protein?   
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 h) What is cAMP and its role inside cell?  
 i) Differentiate between facilitated transport and active transport.    
 j) What is plasmodesmata?  

 
Q3 a) Define cytoskeleton. Describe in detail types, structure and function of 

cytoskeleton. 
(10) 

 b) Briefly describe the modern cell theory. (5) 
    

Q4 a) What is solenoid? Describe in detail the structural organization of chromosomes 
inside nucleus.  

(10) 

 b) Differentiate between Rough Endoplasmic Reticulum (RER) and Smooth 
Endoplasmic Reticulum (SER). 

(5) 

    
Q5 a) What is apoptosis? Describe the pathways of apoptosis.  (10) 

 b) Justify the statement, “Mitochondria are power houses of the cell” (5) 
    

Q6 a) Describe the process of cell cycle and different stages of mitosis. (10) 
 b) Briefly explain the process of grastrulation. (5) 
    

Q7 a) What is protein sorting? Explain key elements and process of protein sorting of 
type-I single pass protein.  

(10) 

 b) What are the features of necrosis? (5) 
    

Q8 a) What is signal transduction? Explain the process of G-protein mediated signal 
transduction in cell. 

(10) 

 b) What are the characteristics of cancerous cells? (5) 
    

Q9 a) Give the biochemical composition of plasma membrane. How are lipid molecules 
arranged in the membrane? Explain in detail with diagram the fluid mosaic model. 

(10) 

 b) If a protein moves sodium ions across a plasma membrane down an 
electrochemical gradient, what form of transport is this? If an inhibitor of the Na /K 
ATPase is added to cells, what will happen to cell? 

(5) 
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