
 

 

 

 

 

 
 

Candidates are required to give their answers in their own words 

as far as practicable. The figures in the margin indicate the full 

marks.  
Use separate answer sheets for Part I and Part II. 

Part I (Botany) 

Group A 

Rewrite the correct options of each question in your answer 

sheet.                                                      (5×1=5) 

1. The longest and smallest RNA respectively are: 

     a. m RNA  and r RNA  b. m RNA  and tRNA 

     c.  t RNA  and rRNA  d. r RNA  and m RNA 

 2. Nonsense codons are: 

     a. UGG and GAG   b.  GUG and UCC 

     c. AUG and UAG   d. UAA and UAG 

 3. Osmosis is the movement of: 

     a. Solutes          b. Solvents    c. Solutions    d. None of them 

4.  In guard cell when sugar is converted into starch, stomatal  

    pore:  
     a. Opens fully             b. Close completely    

     c. Opens partially                            d. Remains as such 

5.  Tissue present only in dicot shoot is: 

    a. Parenchyma.   b.  Collenchyma. 

    c. Sclerenchyma.   d. Tracheids  

 

Group B 

Give short answer to the following questions:               (4×4 = 16) 

1. What is genetic code? Describe its features with suitable    

     examples.                                                                               (1+3) 

2.  What are stomata and hydathode? “Transpiration is necessary for  

     plants.” Explain.                                                                (1+1+2) 

                                           OR 

    Define imbibitions. Describe the structure of stomata and their     

    role in transpiration with diagram.                                   (1+2+1) 

3. Differentiate between DNA and RNA.                                     (4) 

4.  Identify the tissue given below. Describe its structure and types.                        

                                                                                       (0.5+1.5+2.0) 

 

 
Group C 

Give long answer to the following questions.                (2×8=16)  

1. Identify the diagram given below. Describe the steps of the 

     process with necessary diagrams.                                    (1+4+3) 

 

 

 

 

 

 

 

 

 

2. What is ascent of sap? Describe the transpiration pull theory  

    regarding mechanism of ascent of sap with necessary diagram.                                                                                          

                                                                        (1+4+3)  

OR 

What is permanent tissue? Describe the structure and functions of   

different components of xylem and phloem with necessary 

diagrams.                                                                               (1+5+2) 

Part II (Zoology) 

Group: A 

Rewrite the correct options of each question in your answer 

sheet.                                                        (6×1=6) 

1. Example of apocrine gland is: 

   a. Mammary gland  b. Goblet cells 

   c. Sebaceous glands  d. Skin of mammals 

2. Fat storing cell of liver is called: 

    a. Kupffer‟s cell     b. Ito cell     c. Hepatic cell        d. Parietal cell 
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3.  On high mountains, difficulty in breathing is due to: 

      a. Decrease in partial pressure in oxygen 

      b. Decrease in amount of oxygen 

      c. Decrease in CO2 concentration 

      d. All of the above 

4.   Archenteron forms the future: 

    a. Respiratory system                          b. Reproductive system 

    c. Alimentary canal                             d. Nervous system 

 5. Sodium taurocholate aids in: 

   a. Defecation                                         b. Absorption          

   c. Assimilation                                      d. Emulsification 

6.  An increase in the CO2 concentration/ PCO2 shifts the  

     oxygen  dissociation curve downwards is called: 

    a. Side effect                b. Bohr‟s effect          

    c. Haldane‟s effect                                d. Hamburger‟s effect 

Group B 

  Give short answer to the following questions:            (4×4=16 )                                                          

 1. Identify the given figure. Label A and B. Write the function of A  

     and B.                                                                                (1+1+2)      

        

                                                        
 2. Describe the process of spermatogenesis. What happens when  

     spermiogenesis does not occur in mammals?                 (3+1) 

3. Describe the histological structure of human lungs. Name the cell     

     where the exchange of gases takes place.                              (3+1) 

4. Why do frogs migrate towards the watery medium during  

fertilization? Describe the process of fertilization in frog.    (1+3)                                                                                                                                                             

OR 

   Why is simple epithelium  also known as tessellated epithelium?     

   Describe the location, structure and function  of simple squamous    

   epithelial tissue.                                                                      (1+3) 

Group C 

 

Give long answer to the following questions.               (2×8=16) 

5. Define digestion. Describe the structure of alimentary canal of  

     human with well labelled diagram.  What causes haemorrhoids?              

                              (1+6+1)                                                                  

6.  What does it mean by pulmonary ventilation? Explain the   

      mechanism of breathing with necessary diagrams.         (1+4+3)                                                                             

OR 

      Give the origin of connective tissue. Mention its types. Describe  

      in detail the connective tissue proper.                            (1+1+6) 

 

 

 

 

 

Best of Luck 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 
 

Candidates are required to give their answers in their own words 

as far as practicable. The figures in the margin indicate the full 

marks.  
Use separate answer sheets for Part I and Part II. 

Part I (Botany) 

Group A 

Rewrite the correct options of each question in your answer 

sheet.                                                                                     (5×1=5) 

1.  Two nucleotides join by: 

    a.  Phosphodiester bond  b. Glyosidic bond 

    c.  Hydrogen bond   d. Covalent bond 

 2.  Out of 64 codons, 61 codons for 20 amino acids. It is called:          

    a. Degeneracy of genetic code b. Overlapping of gene. 

    c. Wobbling of code.  d. Universality of codon 

3. Water will be absorbed by root hairs when the external  

    medium is ? 
     a.   Isotonic        b. Viscous           c. Hypertonic      d. Hypotonic 

4. Which of the following metal is involved in the stomatal  

      regulation? 

     a. Iron                 b. Magnesium     c. Zinc              d. Potassium 

5. Which of the following element is living? 

     a.  Tracheids     b. Vessels 

     c. Wood Parenchyma    d. Wood fibres 

 

Group B 

Give short answer to the following questions.              (4×4=16) 

 1. “The specific molecule is responsible for the transformation of  

      genetic features from generation” to generation. What is the  

     material called? Describe its criteria with other features.                   

                                                                                                 (1+3) 

2. What is wilting? Differentiate between Transpiration and  

    Guttation.                                                                              (1+3)  

OR 

   Write short notes on Layering and Grafting.                       (2+2) 

3.  Identify the tissue given below. Describe its structure and    

     functions.                                                           (1+3) 

 
4. Define RNA. Mention its types with its role in protein    

    synthesis. Draw a well labelled diagram of the smallest RNA.                                                                   

                                   (0.5+1.5+2) 

Group C 

Give long answer to the following questions.                   (2×8=16) 

1. Identify the diagram given below. Describe its structure with    

    another diagram.                                                               (1+5+2) 

 

  2. Define Antitranspirents.  Describe the mechanism of stomatal  

      transpiration with necessary diagram.                            (1+5+2)  

OR 

     Name the types of permanent tissue. Describe various types of    

     simple permanent tissues with necessary diagrams.        (1+4+3) 

 

Part II (Zoology) 

Group A 

Rewrite the correct options of each question in your answer 

sheet.                                                              (6×1=6) 
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1.  Which one is the characteristic of epithelial tissue? 

      a. Tissue are highly vascularized 

      b. These cells never produce glands 

      c. There is the presence of large intracellular spaces  

      d. The cells will have a rapid rate of cell division 

2. How many cleavage divisions are completed in 32 celled stage  

   of frog‟s egg? 
      a. 3                     b. 4                    c. 5                   d.6 

3. Pyloric sphincter is present between: 

    a. Oesophagus and stomach b. Stomach and duodenum 

    c. Duodenum and ileum  d. Ileum and caecum 

4. Mark the true statement among the following with reference  

    to normal breathing: 
      a. Inspiration is a passive process whereas expiration is active 

      b. Inspiration is an active process whereas expiration is passive 

      c. Inspiration and expiration are active processes 

     d. Inspiration and expiration are passive processes 

5. Payer‟s patches are found in:  

      a. Stomach b. Duodenum c. Ileum d. Rectum 

6. The exchange of gases between the blood and body cells  

     through tissue fluid is called: 
      a. External respiration  b. Internal respiration 

      c. Cellular respiration     d. Counter current exchange 

Group B 

Give short answer to the following questions:                 (4×4=16)   
1. What is meant by coeloblastula? Describe the process of  

   blastulation in frog.                                                                 (1+3) 

2.  Study the diagram of T.S. of bone and answer the following    

     questions.                                                   (1+2+1) 

 
       i. Label A, B, C and D. 

       ii. Mention any two differences between C and D. 

      iii. Write the function of B. 

 

3. In which form oxygen is transported in human body? Describe       

    the process of oxygen transport in human.                            (1+3) 

4. Describe the structure of buccal cavity of human with a labeled  

    diagram.                                                                                 (2+2) 

OR 

    Describe the process of oogenesis. Write any two major  

   differences between spermatogenesis and oogenesis.           (3+1) 

                                                                       

Group C 

 Give long answer to the following questions.                (2×8=16) 

1. Draw a well labeled diagram of human lungs. Describe different  

     parts of human respiratory system.                                      (3+5) 

2.  Mention the significance of digestive glands. Describe the  

     structure and function of major digestive glands of human with  

     necessary diagrams.                                     (1+4+3) 

OR 

     Mention  the basic features of compound epithelial tissue.   

     Describe various types of stratified  epithelial  tissues with    

      suitable diagrams.                                                              (2+6)                                           

 

 

 

Best of Luck 

 

 

  

 

  

  

 

 

 

 

 

 

 

 

 



 

 

 

 
   Candidates are required to give their answers in their own words as far as   

    practicable. The figures in the margin indicate the full marks. 

 

Group A 

 

Choose the best alternative to the following questions.                       

[1×11=11] 

1. 0.4 gm of an acid of mol. wt. 90 was neutralized by 20 ml of 0.5 N  

caustic patash. The basicity of acid is  

a. 1               b. 2  c. 3                 d. 4 

2. When 50 ml of 5N H2SO4 is mixed with 100 ml of 3N NaOH, the resulting 

solution will be 

a. acidic.         b. basic.  c. neutral.       d. Strongly acidic.  

3. In a standard Hydrogen electrode, the concentration of H
+
 ion is  

a. 0.1M.           b. 1M  c.10M.            d. not fixed  

4. In a Galvanic cell, oxidation takes place at  

a. Electrolyte.      b. Cathode  c. Anode.       d. both a and b  

5. Which of the following is used for synthesis  of secondary alkyl halide?  

a. Victor Meyer method  b. Williamson synthesis  

c. Antimarkonikovs synthesis  d. Wurtz synthesis  

6.  Alkaline hydrolysis of ester is known as  

a. Alkalination    b. Esterification 

c. Acetylation    d. Saponification  

7. Reduction of carboxylic acid results 

a. Ester.              b. Nitrocompounds      c. Alcohol.         d. Alkene  

8. While preparing acid from aldehyde, KMnO4 is used in 

a. Acidic medium   b. Alkaline medium  

c. Neutral medium   d. No solvent medium  

9. Hydration of alkene is an example of 

a. Substitutions reaction   b. Addition reaction  

c. Elimination reaction   d. None.  

10. Which ion gives coloured solution?  

a. Zn
++

.           b. Fe
++

  c. Ag
+
.             d. Cu

+ 

11.  In the first transition series, the element with highest melting point is 

a. Fe  b. Mn  c. Cu   d. Cr 

 

Group B[8×5=40] 

Short question answers group  

1. Volumetric analysis is one of the most common and commanding   

quantitative analysis used in laboratory, industry, pharmaceutical and 

forensic technologies to prepare exact concentration of solution and to 

estimate weight of dissolved solute on solution with the fixed volume.  

 
 

2. Answer the following questions.  

a. What are the major differences between end point and equivalence    

point. Write differential lines. [2] 

b. Define seminormal and decimolar solution with one example of 

each.[1] 

c. How can you prepare 500ml of decinormal Na2CO3.10H2O 

solution?[1]  

d. Convert, g/L into %(w/v) and vice versa.[1]  

OR 

 

a. Define titrant and titrand [1] 

b. Derive mathematical relation between normality and molarity.[2]  

c. Write an expression to evaluate equivalent weight of KMnO4 in acidic 

medium. Convert 5MH3PO4 into normality.[2]  

3.  

a. What volumes 12M NaOH and 2M NaOH should be mixed to get 2 

litres of 9M NaOH solution? [2] 

b. O. 8 gm of divalent metal was dissolved in 100 ml of 1.28N HCl 

solution and the solution was diluted to 200ml. 50 ml of this diluted 

solution required 54.6ml of 0.22N NaOH for complete neutralisation. 

Find the atomic mass of metal.[3]  

 

4.  What is meant by standard Hydrogen electrode? Why it is called so? 

Describe working principles of SHE acting as both anode and cathode half 

cell. Draw an appropriate diagram of SHE. [1+1+3] 

Or 

        Define single electrode potential. Why single electrode potential can not be    

       measured? Write short note on standard cell potential (E) of electrochemical  

       cell. [1+1+3] 

 

5.  Can we store CuSO4 solution in iron vessel? If not, why? (Given E
0
Cu

++
/Cu  = 

0.34v and E
0
 Fe

++
/Fe = - 0.44v [2] 

        The standard electrode potential(st.reduction potential) for the following    

        electrodes are Ag = 0.80v   Ni = - 0. 25v [1+1+1] 

a. Represent suitable Galvanic cell indicating cathode and anode  
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b. Write reactions taking place at each electrode and overall redox 

reaction.  

c. Calculate standard emf of the cell.  

6. Write functional isomer of propanol.Explalain how alcohol is prepared 

starting from 

-haloalkanes 

-esters 

-primary aliphatic amines  

-carboxylic acids.  

Convert propan-1-ol to propan-2-ol [1+4] 

 

7.  What is decarboxylation reaction? Give an example. Consider a reaction 

  
    
→           

           
→               

        
→      

         
 

→          

       The compound E is a carboxylic acid and calcium salt of it on distillation  

       gives propanone. Identify A,B, C, D and E with required stepwise  

       explanation. [1+4] 

 

8. What are heavy metals? Write about computational list to describe important 

characteristics of heavy metals/coinage metals. [1+4] 

 

9.  Explain the following terms with necessary reactions and examples .  

a. Grignards carbonation  

b. Reduction of ketone 

c. Lucas reagent and test 

d. Markonikovs addition.  

e. Ambidant neucleophiles.  [1+1+1+1+1] 

 

Group C[8×3=24] 

 

Long question answer group. 

1. A voltaic or Galvanic cell is one which operates with different reactions 

mechanism than that of electrolytic cell. Luigi Galvani, Italian physicist 

discovered that, muscle and nerve cells produce electricity and became 

milestone to design Galvanic cell. 

a. Discuss about construction of Galvanic cell using the simple (Zn-Cu) 

electrodes. [2] 

b. Write the spontaneous reaction taking place at each electrodes and 

overall redox reaction. [2] 

c. What is salt bridge? Mention the important functions of salt bridge.[2] 

d. Write your short hand IUPAC representation of Zn-Cu Galvanic cell.[2] 

 

2. Normally equation is applied to all cases of any complete reaction as well in 

dilution of same solution but molarity equation may not be possible in all 

cases. Give your complete information to the following questions. 

a. What reason would you expect to recommend that normality equation 

applies to all cases but not molarity equation? Explain with example 

reaction. [1] 

b. Derive normality equation starting from laws of chemical 

equivalence.[3]  

c. What volume of 0.2N solution of H2SO4 is required to neutralize 50 ml of 

NaOH containing 15gm of NaOH in one litre solution?[2]  

d. 2 litres of NH3 gas at 30 degrees Celsius and 0.9 atm pressure neutralize 

134 ml of H4SO4. Calculate the molarity of acid.[2]  

Or 

a. Write oxo process for conversion of ethene into propanol. [2] 

b. Write about explanatory note on large scale preparation of of ethyl 

alcohol with reference to hydroboration oxidation and fermentation of 

sugar. [4] 

c. Define the following terms with examples [2] 

                   i. Complex ion                                   ii. Ligands.          

                   iii. Co-ordination number.                 iv. Co-ordination sphere.  

 

3.  Answer the following question in brief.  

a. Complete the following reaction. [2] 

       
    
→          

        
→              

         
→            

 

b. An organic compound (A) with molecular formula C4H9Br on treatment 

with alc. KOH gives two isomeric compounds (B) and (C) with formula 

C4H8. On ozonolysis (B) gives only one product C2H4O while (C) gives 

two different products. Identify compound A, B and C with  IUPAC 

name and complete sequential explanatory reaction. [3] 

c. Draw structure of all possible structural isomeric alcohols of C4H10O with 

IUPAC names. How these isomers are distinguished by Victor Meyer 

method. Explain. [3] 

 

 

 

 

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
   Candidates are required to give their answers in their own words as far as   

    practicable. The figures in the margin indicate the full marks. 

 

Group A 

Choose the best alternative to the following questions..                     [1×11=11] 

1. Which ion gives coloured solution?  

a. Zn
++

.           b. Fe
++

  c. Ag
+
.             d. Cu

+ 

2. Which of the following is used for synthesis  of secondary alkyl halide?  

a. Victor Meyer method  b. Williamson synthesis  

c. Antimarkonikovs synthesis  d. Wurtz synthesis  

3. While preparing acid from aldehyde, KMnO4 is used in 

a. Acidic medium   b. Alkaline medium  

c. Neutral medium   d. No solvent medium  

4. Hydration of alkene is an example of 

a. Substitutions reaction   b. Addition reaction  

c. Elimination reaction   d. None.  

5. In the first transition series, the element with highest melting point is 

a. Fe  b. Mn  c. Cu   d. Cr 

6. Alkaline hydrolysis of ester is known as  

a. Alkalination    b. Esterification 

c. Acetylation    d. Saponification  

7. 0.4 gm of an acid of mol. wt. 90 was neutralized by 20 ml of 0.5 N  

caustic patash. The basicity of acid is  

a. 1               b. 2  c. 3                 d. 4 

8. In a standard Hydrogen electrode, the concentration of H
+
 ion is  

a. 0.1M.           b. 1M  c.10M.            d. not fixed  

9. When 50 ml of 5N H2SO4 is mixed with 100 ml of 3N NaOH, the resulting 

solution will be 

a. acidic.         b. basic.  c. neutral.       d. Strongly acidic.  

10. In a Galvanic cell, oxidation takes place at  

a. Electrolyte.      b. Cathode  c. Anode.       d. both a and b  

11. Reduction of carboxylic acid results 

a. Ester.              b. Nitrocompounds      c. Alcohol.         d. Alkene  

 

Group B[8×5=40] 

 

Short question answers group  

1. Volumetric analysis, any method of quantitative chemical analysis in which the 

amount of a substance is determined by measuring the volume that it occupies or 

in broader usage, the volume of second substance that combines with the first in 

known proportion more correctly called titrimetric analysis. 

 

 
 

a. Define titration and titrand in titrimetric analysis[2] 

b. What are primary and secondary standard solutions? Give examples [1] 

c. How can you prepare 250 ml decinormal standard solution of oxalic 

acid?[2]  

Or 

In the titration of acidified KMnO4 and oxalic acid, KMnO4 is reactant as well as 

indicator.  

a.  Is the titration redox or acid - base? Why? [1] 

b. Why does KMnO4 acts as self indicator? Write reaction involved in 

molecular form and ionic form of above titration. [2] 

c. KMnO4 is not primary substance, why? [1] 

d. If 100ml of N/10 KMnO4 solution is to be prepared, what mass of 

KMnO4 is required? [1] 

2. 

a. Differentiate end point and equivalence point of titration. [2] 

b. 4 gm of divalent metal was dissolved in 100 ml of 2. 02M H2SO4. The 

        excess acid required 30 ml of 1N NaOH for complete neutralization. Find    

        the atomic mass of the metal. [3] 

3. 

a. What is standard oxidation potential and standard reduction potential of 

an electrode ? [1] 

b. Can a solution of 1M copper sulphate be stored in a vessel made up of   

Nickel? If not why? Given : Standard reduction potential of  Nickel and 

copper are - 0.25V,  and 0.34V and respectively. [2] 

c. Predict the feasibility of the following reaction. [2] 

2Fe
3+

    +   Sn
2+

                2Fe
2+

   +   Sn
4+

   

Given that: E
0
 Fe

3+
/Fe

2+
  =  0.77v and  E0Sn

4+
/Sn

2+
  =  0.13v 

4. Answer the questions in brief.  
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a. Oxo process is important method to prepare alcohols in industries. Write 

a chemical reaction for it. [1] 

b. Starting from CH3MgBr how would you prepare - 2-methylpropan 

-2ol? [1]  

c. Identify A and B in the following sequence of reaction. [2] 

C2H5Cl + alcAgCN           
      
→         

d. What is the order of boiling point for n-propyl chloride , isopropyl 

chloride and tertiary butyl chloride? Give reason. [1] 

OR 

a.   How will you convert the following [1+2]  

                   i. Ethyl ethanoate into ehtanal  

                   ii. Propanoic acid  ino acetic acid.  

b.   What happens when methanoic acid is warmed with ammonical silver  

      nitrate solution? [1] 

c.  Trichloroacetic acid is stronger than chloroacetic acid. Why? [1] 

5. Write the structural formulae of isomeric alcohols having molecular formula  

     C4H10O with their IUPAC names . How these isomer are distinguished by  

    Victor Meyer's method? Explain.  [2+3] 

 6. 

a. Write short note on Williamson 's etherification synthesis? [1] 

b. Consider a reaction.[4] 

   
    
→        

   
→        

       
  

→          
     
→           

The compound Q smells plesent with molecular formula C4H6O3 that 

gives ethyl alcohol on reduction. Identify X , Y, Z , P and Q giving 

complete reaction.  

7. Treatment of 2- bromobutane with hot alcoholic KOH gives a mixture of two  

     isomeric butenes A and B. Ozonolys of the minor product gives methanal and     

      another aldehyde C in equimolar proportion whereas major alkene gives 

single  

    product D on ozonolysis. What are the structural formula of A, B, C and D.  

    Give equations for all steps. [5] 

 

8. Transition elements are defined as elements that have partially filled d-     

     orbitals.  

a. What is d-orbital degeneracy? [1] 

b. Give a possible reason for a fact that transition metal have high heat of 

atomization. [1] 

c. Transition metal forms alloy with other transition metal easily, 

explain.[1]  

d. K4[Fe(CN)6] is a complex salt formed by iron. Write the complex ion 

and ligand present in it. [1] 

e. In Ti[H2O)6]Cl3 complex, Ti[(H2O)6]
3+

 is  violet in colour. Why? [1] 

Group C[8×3=24] 

Long question answer group. 

1. Normally equation is applied to all cases of any complete reaction as well in 

dilution of same solution but molarity equation may not be possible in all cases. 

Give your complete information to the following questions. 

a. Derive normality equation starting from laws of chemical 

equivalence.[3]  

b. Write a concise account obout pH indicators that are most commonly 

used in acid base titration.[3]  

c. 10 ml of N/2 HCl,  30ml of N/10 HNO3 and 60 ml of N/5 NaOH are 

mixed together. Find the normality of the mixture. [2] 

2.  a. What is SHE? Why it is called so? Describe the working principle of SHE   

           acting as both anode half and cathode half cell. [1+1+3] 

b. Standard electrode potential for the following electrodes are  
              Ag = 0.80v   Ni = - 0. 25v [3] 

a. Represent suitable Galvanic cell indicating cathode and anode  

b. Write reactions taking place at each electrode and overall redox reaction.  

c. Calculate standard emf of the cell.  

3. 

a. How is acetic acid prepared from acetylene? What is Hofmann's 

ammonolysis synthesis. [1+1] 

b. Account for the fact that carboxylic acid do not give characteristic 

reaction of carbonyl compounds [1] 

c. Complete the following reaction with reagents, conditions and stepwise 

chemical action for each. [5] 

 

 

CH3COOH   + 

C2H5OH ? 

Conc.H2SO4 ? 

LiAlH4 in ether ? 

NH3 ? 

PCl5 ? 

Or 

a. Write about explanatory note on large scale preparation of of ethyl 

alcohol with reference to hydroboration oxidation and fermentation of 

sugar. [4] 

b. Write short note on 

               i. Helll-volhard zelinsky (HVZ) reaction.  

              ii. Lucas reagent and test. [2] 

        c.    Account for the fact that.  

               i. Alkyl halides undergo nucleophilic substitution reaction.  

              ii. Alkyl halides are insoluble in water though they contain polar C-X   

                  bond [2] 

  

 

The End 

 



 

 

 

 
 

 

 

   

 

Candidates are required to give their answers in their own words  

as     

   far as practicable. The figures in the margin indicate the full 

marks. 
 

Group A 

  Tick the best alternatives.            

[9×1=9] 

1. Primary key does not accept 

a. Text  b. Number c. Null Value d. All of the 

above 

2. Which of the following is not a database application? 

a. Oracle b. FoxPro c. MS-Access d. MS-Excel 

3. Which one of the following is a loop construct that will always be 

executed once. 

a. for  b. while  c. switch d. do while 

4. What is # include  

a. preprocessor   directive b. inclusion directive 

c. file inclusion directive d. none of the mentioned 

5. Which is not the feature of OOP 

a. Code reusability   b. Modularity  

c. Redundant Data   d. Efficient Code 

6. What kind of transmission medium is most appropriate to carry 

data in a computer network that is exposed to electrical 

interferences? 

a. Unshielded twisted pair    b. Optical fiber 

c. Coaxial cable                       d. Microwave 

7. Which loop is faster in c language?  

a. for     b. while           

            c. do while    d. all work at same 

speed 
8. What  is the output of c program?  

int main()  

{ int k;  

for (k =1; k> = 5;k ++) 

{ 

printf (“%d”, k);} 

return 0; } 

a. 12345 b. 1234  c. 6  d. null 

 

 

 

9. A relational database consists of a collection of  

a. Tables b. Fields c. Records   d. Keys 

 

 

Group B 

Give short answer to the following questions.           

[5×5=25] 

10. Why is Normalization needed? Explain the normalization process 

with examples. 

Or 

What is SQL? Demonstrate the basic DML statement with an 

example. 

11. What is data integrity? Explain different types of data integrity. 

12. Write a program to display factorial of any given number using 

JavaScript. 

Or 

Write a program to display simple interest using JavaScript. 

13. What is networking? Differentiate between peer to peer and client 

server network architecture. 

14. What is OOP? Explain application areas of OOP. 

 

Group C 

 

Give long answer to the following questions                                     

[2×8=16] 

 

15. What is transmission media? Explain guided transmission media 

with detail. 

16. What is array? Write a program to display matrix multiplication 

of two 3×3 matrix. 

Or 

What is function? Write a program to display area of circle and 

multiplication table of any number using function. 

 

 

The End 
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Candidates are required to give their answers in their own words 

as far as practicable. The figures in the margin indicate the full marks. 

 

Group A 

Tick the best alternatives.            

[9×1=9] 

1. What will the result of num variable after execution of the 

following statements?  

int num = 58;   

num % = 11;  

a. 3  b. 5  c. 8    d. 11 

2. Which of the following keywords is used to define a variable in 

JavaScript? 

a. Var  b. Let  c. both a and b  d. none of the 

above 

3. JavaScript is interpreted by 

a. Client  b. Server c. Object d. None 

4. Which of the following items is not used in local area network 

(LAN)? 

a. Cable    b.  Printer    c.  Modem     d. 

Computer 

5. Which is not the feature of OOP 

d. Code reusability    b. Modularity  

c. Redundant Data    d. Efficient Code 

6. Which normal form is used to remove the partial dependency? 

a. First  b. Second c. Third  d. BCNF 

7. Which SQL command is used to insert a row in a table? 

 a. Select b. Create c. Insert  d. Drop 

8.  Primary key does not accept 

a. Text  b. Number c. Null Value d. All of the 

above 

9. Which of the following is a database application? 

a. Oracle b. Word processor c. NO-SQL d. MS-

Excel 

 

 

 

 

 

 

 

Group B 

 

Give short answer to the following questions.           

[5×5=25] 

10. What is Database? Differentiate between centralized and 

distributed database system. 

Or 

What is SQL? Demonstrate the basic DDL statement with an 

example. 

11. What is key? Explain different types of  key attributes. 

12. Write a program to display Fibonacci series up to 10
th
 term using 

JavaScript. 

Or 

Write a program to display sum of odd and even number up to n
th
 

term using JavaScript. 

13. What is Transmission media? Differentiate between STP and 

UTP cable. 

14. What is OOP? Explain polymorphism and inheritance. 

 

Group C 

 

Give long answer to the following questions                                       

[2×8=16] 

 

15. What is LAN topology? Explain different types of topologies with 

detail. 

 

16. What is function? Write a program to display sum, difference, 

product and division of any two numbers using functions. 

Or 

What is string handling functions? Explain any four string 

handling functions with example. 

The End 
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Candidates are required to give their answers in their own words as far 

as practicable. The figures in the margin indicate the full marks. 

Attempt ALL questions. 

1. Read the text and do the task.                                                             

[15] 

 One of the most critically renowned paintings of the 19th-century 

modernist movement is the French painter Edouard Manet‟s masterwork, 

A Bar at the Folies. Originally belonging to the composer Emmanuel 

Chabrier, it is now in the possession of The Courtauld Gallery in London, 

where it has also become a favourite with the crowds. 

  The painting is set late at night in a nineteenth-century Parisian 

nightclub. A barmaid stands alone behind her bar, fitted out in a black 

bodice that has a frilly white neckline, and with a spray of flowers sitting 

across her décolletage. She rests her hands on the bar and gazes out 

forlornly at a point just below the viewer, not quite making eye contact. 

Also on the bar are some bottles of liquor and a bowl of oranges, but 

much of the activity in the room takes place in the reflection of a mirror 

behind the barmaid. Through this mirror we see an auditorium, bustling 

with blurred figures and faces: men in top hats, a woman examining the 

scene below her through binoculars, another in long gloves, even the feet 

of a trapeze artist demonstrating acrobatic feats above his adoring crowd. 

In the foreground of the reflection a man with a thick moustache is talking 

with the barmaid.  

   Although the Folies (-Bergère) was an actual establishment in 

late nineteenth-century Paris, and the subject of the painting was a real 

barmaid who worked there, Manet did not attempt to recapture every 

detail of the bar in his rendition. The painting was largely completed in a 

private studio belonging to the painter, where the barmaid posed with a 

number of bottles, and this was then integrated with quick sketches the 

artist made at the Folies itself.  

  Even more confounding than Manet‟s relaxed attention to detail, 

however, is the relationship in the painting between the activity in the 

mirrored reflection and that which we see in the unreflected foreground. 

In a similar vein to Diego Velazquez‟ much earlier work Las Meninas, 

Manet uses the mirror to toy with our ideas about which details are true to 

life and which are not. In the foreground, for example, the barmaid is 

positioned upright, her face betraying an expression of lonely detachment, 

yet in the mirrored reflection she appears to be leaning forward and to the 

side, apparently  
engaging in conversation with her moustachioed customer. As a result of this, 

the customer‟s stance is also altered. In the mirror, he should be blocked from 

view as a result of where the barmaid is standing, yet Manet has re-positioned 

him to the side. The overall impact on the viewer is one of a dreamlike 

disjuncture between reality and illusion.  

  Why would Manet engage in such deceit? Perhaps for that very 

reason: to depict two different states of mind or emotion. Manet seems to be 

conveying his understanding of the modern workplace, a place  – from his 

perspective – of alienation, where workers felt torn from their „true‟ selves 

and forced to assume an artificial working identity. What we see in the 

mirrored reflection is the barmaid‟s working self, busy serving a customer. 

The front-on view, however, bears witness to how the barmaid truly feels at 

work: hopeless, adrift, and alone. 

 Ever since its debut at the Paris Salon of 1882, art historians have 

produced reams of books and journal articles disputing the positioning of the 

barmaid and patron in A Bar at the Folies. Some have even conducted staged 

representations of the painting in order to ascertain whether Manet‟s 

seemingly distorted point of view might have been possible after all. Yet 

while academics are understandably drawn to the compositional enigma of 

the painting, the layperson is always likely to see the much simpler, more 

human story beneath. No doubt this is the way Manet would have wanted it.  

A. The text has six paragraphs, A–F.Which paragraph contains the   

following information? Write the correct letter on your answer sheet 

a. description of how Manet created the painting 

b. aspects of the painting that scholars are most interested in 

c. the writer‟s view of the idea that Manet wants to communicate 

d. examples to show why the bar scene is unrealistic 

B. Complete each sentence with the correct beginning given in the box. 

 Manet misrepresents the images in the mirror because he 

 Manet felt modern workers were alienated because they 

 Academics have re-constructed the painting in real life because they 

a. ……….wanted to manipulate our sense of reality. 

b. …………..wanted to find out if the painting‟s perspective was realistic 

c. …………felt they had to work every hard at boring and difficult jobs. 

d. ………. wanted to understand the lives of ordinary people at the time. 

e. ……..felt like they had to become different people. 
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e. a statement about the popularity of the painting 

 

 

C. Answer the following questions. 

a. Who was the first owner of A Bar at the Folies? 

b. What is the barmaid wearing? 

c. Which room is seen at the back of the painting? 

d. Who is performing for the audience? 

e. Where did most of the work on the painting take place? 

  

2.   Write short answers  to the following questions.                       

[5×2=10] 

a.  How does Gaston disagree with his wife on Gouvernail‟s 

character?  

( A Respectable Woman) 

b. What does the line ‘The news like squirrels ran’ mean? (A Day) 

c. Why do you think the author did not characterize the persons in 

the story with proper names?? (Neighbours ) 

d. Sketch the character of the Famous Actress. (A Matter of 

Husbands) 

e. What, according to the poet is Milkwood?  (Every Morning I 

Wake) 

 

3 . Write long answers to the following questions.                        

[2×5=10] 

a. Discuss the late eighteenth-century Nepali society as portrayed in 

terms of the relation between the king and his subjects as 

portrayed in the play. (The Bull) 

b. Dr. Rakesh is divided between a doctor and a son. As a son, he 

loves his father and worries about his weakening health but as a 

doctor he is strict on his father‟s diet and medicine. In your view, 

what else could Rakesh have done to make his father‟s final years 

more comfortable? (A Devoted Son) 

4. The bar charts below show the number of hours each teacher spent  

     teaching in different schools in four different countries in 2001.    

     Summarize the information by selecting and reporting the main  

      features, and make comparisons where relevant.                                

[7] 

 
5. Write a news story based on the given information.                              

[8] 

Argentina beat Brazil to win Copa America 

by Reuters 

RIO DE JANEIRO, July 10 

first major title in 28 years 

first medal for Lionel Messi in a blue-and-white shirt 

Di Maria goal gave them a 1-0 win over Brazil 

15th Copa America equal to Brazil 

Brazil piled on the pressure but they could not get an equaliser 

Brazil - more aggressive in the second half 

Argentine defence - outstanding 

6. Write an essay on „The Importance of Family‟. In your essay, you 

can      

     use these guiding questions. 

 Why family is important to you. 

 Why family is or is not important for society. 

 How you think families will change in the future.‟ 

 [10] 

7. Do as indicated in brackets and rewrite the sentences. 

 [10] 

a. Please read this letter for me. I … see without my glasses. ( 

Correct form of modal verb) 

b. None ......  (has/ have) satisfaction in their life.(Agreement) 

c. Americans throw away around 2.5 million plastic bottles …. hour. 

(Use quantifier) 

d. I love people laughing at me. (Change into passive) 

e. To bell the cat  (Meaning of the idiom) 

f. Leap years occur…………..four years.. (Put each or every) 



g. Ramala is destroying her future. (Underline determiner) 

h. There is a village.... the Rara Lake. (Put appropriate 

preposition) 

i. Either the students or their English teacher …. responsible for the 

misinformation. (Write Correct form of verb) 

j. …………..she spoke very fast, I understood what she meant to 

say. (Use appropriate connective).  

8. Do as instructed.                

[5] 

a. Listen carefully,.......? ( Question Tag)    

b. Romeo loves Juliet.     (Change into the wh question) 

c. I lost my way. (Change into the passive form) 

d. You are in short of money. (Express your wish ) 

e. Belly laughs never come through the nose.(Identify adverb of 

frequency) 
 

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
Candidates are required to give their answers in their own words as far as 

practicable. The figures in the margin indicate the full marks. 

Attempt ALL questions. 

1. Read the text and do the task.                                                               

[15] 

  

 Open your eyes in sea water and it is difficult to see much more than a 

murky, bleary green colour. Sounds, too, are garbled and difficult to comprehend. 

Without specialised equipment humans would be lost in these deep sea habitats, 

so how do fish make it seem so easy? Much of this is due to a biological 

phenomenon known as electroreception – the ability to perceive and act upon 

electrical stimuli as part of the overall senses. This ability is only found in aquatic 

or amphibious species because water is an efficient conductor of electricity. 

    Electroreception comes in two variants. While all animals (including 

humans) generate electric signals, because they are emitted by the nervous 

system, some animals have the ability – known as passive electroreception – to 

receive and decode electric signals generated by other animals in order to sense 

their location.  

   Other creatures can go further still, however. Animals with active 

electroreception possess bodily organs that generate special electric signals on 

cue. These can be used for mating signals and territorial displays as well as 

locating objects in the water. Active electroreceptors can differentiate between 

the various resistances that their electrical currents encounter. This can help them 

identify whether another creature is prey, predator or something that is best left 

alone. Active electroreception has a range of about one body length – usually just 

enough to give its host time to get out of the way or go in for the kill. 

   One fascinating use of active electroreception – known as the Jamming 

Avoidance Response mechanism – has been observed between members of some 

species known as the weakly electric fish. When two such electric fish meet in the 

ocean using the same frequency, each fish will then shift the frequency of its 

discharge so that they are transmitting on different frequencies. Doing so prevents 

their electroreception faculties from becoming jammed. Long before citizens‟ 

band radio users first had to yell “Get off my frequency!” at hapless novices 

cluttering the air waves, at least one species had found a way to peacefully and 

quickly resolve this type of dispute.  

    Electroreception can also play an important role in animal defences. 

Rays are one such example. Young ray embryos develop inside egg cases that are 

attached to the sea bed. The embryos keep their tails in constant motion so as to 

pump water and allow them to breathe through the egg‟s casing. If the embryo‟s 

electroreceptor‟s detect the presence of a predatory fish in the vicinity, however, 

the embryo stops moving (and in so doing ceases transmitting electric currents) 

until the fish has moved on. Because marine life of various types is often 

travelling past, the embryo has evolved only to react to signals that are 

characteristic of the respiratory movements of potential predators such as sharks. 

   Many people fear swimming in the ocean because of sharks. In some 

respects, this concern is well grounded – humans are poorly equipped when it 

comes to electroreceptive defence mechanisms.  Sharks, meanwhile, hunt with 

extraordinary precision. They initially lock onto their prey through a keen sense 

of smell (two thirds of a shark‟s brain is devoted entirely to its olfactory organs). 

As the shark reaches proximity to its prey, it tunes into electric signals that ensure 

a precise strike on its target; this sense is so strong that the shark even attacks 

blind by letting its eyes recede for protection.  

    Normally, when humans are attacked it is purely by accident. Since 

sharks cannot detect from electroreception whether or not something will satisfy 

their tastes, they tend to “try before they buy”, taking one or two bites and then 

assessing the results (our sinewy muscle does not compare well with plumper, 

softer prey such as seals). Repeat attacks are highly likely once a human is 

bleeding, however; the force of the electric field is heightened by salt in the blood 

which creates the perfect setting for a feeding frenzy.  In areas where shark 

attacks on humans are likely to occur, scientists are exploring ways to create 

artificial electroreceptors that would disorient the sharks and repel them from 

swimming beaches.   

    There is much that we do not yet know concerning how 

electroreception functions. Although researchers have documented how 

electroreception alters hunting, defence and communication systems through 

observation, the exact neurological processes that encode and decode this 

information are unclear. Scientists are also exploring the role electroreception 

plays in navigation. Some have proposed that salt water and magnetic fields from 

the Earth‟s core may interact to form electrical currents that sharks use for 

migratory purposes.  

A. Choose the correct words from the text to complete the following 

sentences. 

a. Shark is a very effective hunter. Firstly, it uses its  ……………….. to 

smell its target.  

b. When the shark gets close, it uses  ……………….. to guide it toward an 

accurate attack.  

c. Within the final few feet the shark rolls its eyes back into its …….  

d. d. Humans are not popular food sources for most sharks due to their  

……… 

e. Nevertheless, once a shark has bitten a human, a repeat attack is highly 

possible as salt from  the blood increases the intensity of the  

……………... 

B. The text has eight paragraphs, A–H.Which paragraph contains the 

following     

     information? Write the correct letter A–H on your answer sheet. 
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a. how electroreception can be used to help fish reproduce 

b. a possible use for electroreception that will benefit humans 

c. the term for the capacity which enables an animal to pick up but not 

send out electrical signals 

d. why only creatures that live in or near water have electroreceptive 

abilities 

e. how electroreception might help creatures find their way over long 

distances 

 

 

 

C.  Answer the following questions. 

a. How can electroreception  be used to help fish reproduce? 

b. Why do only creatures that live in or near water have electroreceptive 

abilities? 

c. How might electroreception help creatures find their way over long 

distances ? 

d. How can some fish avoid disrupting each other‟s electric signals? 

e. What is central argument of the text? . 

2.   Write short answers  to the following questions.                                    

[5×2=10] 

a.  How does Gaston disagree with his wife on Gouvernail‟s character?  

( A Respectable Woman) 

b. Sketch the character of Veena .(A Devoted Son) 

c. Why do you think the author did not characterize the persons in the story 

with proper names? (Neighbours ) 

d. How does the play make a satire on the feudal system? (The Bull) 

e. What, according to the speaker, is a day? (A Day) 

 

3.  Write long answers to the following questions.                        

[2×5=10] 
a. In the poem ‘Every Morning I Wake‟, the speaker prays to the 

magnificent God to have mercy on ordinary inhabitants living under the 

Milk Wood. Elucidate this with the reference to the poem.  

b. A Nepali proverb says “Neighbors are companions for wedding 

procession as well as for funeral procession.” Does this proverb apply in 

the story? Justify. (Neighbours) 

4. The charts below show the growth in the population in some of the world‟s  

     largest cities as well as the population distribution in urban and rural 

areas.  

    Summarize the information by selecting and  reporting the main features, 

and  

    make comparisons where relevant.                                                                      

[7] 

 
 

 

 

5. Your school is going to organize a speech competition on coming Friday. 

The 

     subject of the speech is “Let‟s save the trees and protect our 

environment.” 

     Draft a speech using the following prompts.        

[8] 

     Natural world – plants, elements and animals – billions of living beings and 

      billions of trees- environment – entire air, soil, trees, water- co-existence of     

      allgood environment- human being - greedy/selfish/consumerist- thinking 

him 

      owner- other things property- urbanization- industrialization- road    

      constructioncanal/dam  construction- airport construction- loss of trees- 

control    

      greed/ appetite- good environment- quality life- bad environment- bad life.  

      

6. Garbage management is a big problem in most of the cities in Nepal. 

Write a  

     letter to the editor to be published in the daily newspaper suggesting the 

ways  

     of „Solving Garbage Problems.‟    

 [10] 

 

7. Do as indicated in brackets and rewrite the sentences.                 

[10] 

a. My car is broken. I …………………. ( Correct form of modal verb) 

b. I am not sure whether you or he… created the trouble. (Use appropriate 

form of verb) 

c. People have unethical justifications for … their actions. (Use 

quantifier) 



d. I hate people laughing at me. (Change in the passive) 

e. Goose eggs  (Meaning of the idiom) 

f. Leap years occur…………..four years.. (Put each or every) 

g. Ramala is a gradually improving her health. (Underline determiner) 

h. There is a village.... the Fewa Lake(Put appropriate preposition) 

i. Does she like ice cream or sweets? (Identify type of Question) 

j. ……… having all the qualifications, he did not get the job.(Use 

appropriate connective) 

8. Do as instructed.                           

[5] 

a. She barely managed to reach the goal,..........? (Question Tag)  

b. After six hours' climbing, we were able to reach the summit.'(Modal 

Verb) 

c. Ram  made the mistake. (Change into the passive form) 

d. You are chased by a band of robbers. (Express your Regret ) 

e. She found that the less authentic tones are … more nasal.(Use Adverb 

of Frequency) 
 

  

 

 

 

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
Candidates are required to give their answers in their own words as far as 

practicable. The figures in the margin indicate the full marks. 

Group A (1 × 11 = 11) 

Choose the correct answer. 

1. How many numbers  between 4000 and 5000 can be formed with the 

digits  

     2, 3, 4, 5, 6, 7? 

i) 40                           ii) 60                   iii) 90                     iv) 120 

2. Sum of the all binomial coefficients in the expansion of (1+x)
n
 equals 

i) n                             ii) 2
n
                       iii)  n

2
                    iv) n! 

3.  The total number of permutations of a set of n distinct objects arranged 

in a  

      circle is  

i) n!                           ii) (    )          iii) (n- 1)                     iv) 

 
(    ) 

 
 

4.The system of equations 3x - 4y = 1 ; 6x - 8y = 7 is  

i) Consistent and dependent                     ii) consistent and 

independent    

iii) inconsistent and dependent                iv) inconsistent and 

independent 

5. The eccentricity of the ellipse  
  

 
  +  

  

  
  = 1 equals to 

        i) 
√ 

 
                          ii)  

√ 

 
                       iii) 

 

√ 
                         iv)

 

√ 
 

6. If cot
-1 

 
 + cot

-1 

 
 = 
 

 
 , then the value of x + y + xy is equals to  

         i) 0                           ii) -1                        iii) 1                            iv)  2 

7. If x changes from 4 to 4.1, then  approximate change in the function x
2
 

+ x equals 

         i) 0.4                        ii)  0.1                      iii)0.90                        iv) 

0.91 

8.The derivative of            is 

          i)    sinhx                 ii)   cothx                 iii)sechx                      iv) 

coshx 

9. The general solution of cotbx = tanax equals to 

        i) x = 
    

   

 

 
             ii) x = 

     

    

 

 
            iii) x = 

     

   

 

 
      iv)  x = 

   

   

 

 
 

10. The producer surplus for the supply function P = 3 + 2Q at P = 33 

equals  

        to  

         i) 125                        ii) 175                     iii) 165                        iv) 

225 

OR 

A body of mass 0.5 kg, and initially at rest, is subjected to a force of 2 

newtons for 1 sec. The velocity acquired during the second equals 

         i) 4m/s                      ii) 5m/s                  iii)  6m/s                       iv) 

7m/s 

 

11.The derivative of total revenue function is  

i) average revenue     ii) marginal revenue   

 iii) marginal cost     iv) marginal profit 

OR 

The resultant of two like parallel forces P and Q equals 

i)P - Q                        ii)  P + Q                  iii) PQ                     iv) 
 

 
 

Group B ( 5 ×8 = 40) 

12. a) In how many ways can the letters of the word "COMPUTER" be 

arranged so that all the vowels may not be together ?                           

[3] 

         b) In how many ways can seven different coloured beads be made 

into a bracelet?                                                                                                 

[2] 

13. If (1 +x)
n
 = C0 + C1x + C2x

2
 + ...   ...   ... + Cnx

n
 , prove that 

C0 + 4C1 + 7C2 + 10C3 + ...  ....   ...  + (3n + 1)Cn  = (3n + 2)2
n-1

 

 14. Solve the system of equations 2x - y + z = -1 , x - 2y + 3z = 4,  

      4x + y + 2z = 4 by using inverse matrix method or row equivalent 

method. 

15. Find, from first principle,  the  derivative of log      . 

16 Given the following transaction matrix 

Producing sector Purchasing Sector Final demand 

X Y 

X 300 600 100 

Y 400 1200 400 

Find the total output to meet the final demand of 80 units of sector X and 

320 units sector Y. 

OR 

P and Q (P>Q) are two like parallel forces acting at A and B. Show that if 

they interchange their positions, the point of application of the resultant is 
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displaced a distance 
   

    
AB                                                                            

[5] 

 17. a) If tan
-1

x + tan
-1

y + tan
-1

z =  
 

 
 , prove that xy + yz + zx = 1                 

[2] 

b) solve the equation tan  + tan2  + tan   =  tan  tan2  tan              

[3] 

18 Find 
  

  
          i) y =  x

m
y

n
 = (x+y)

m+n          
ii) y =   2tan

-1
(tanh

 

 
)           [3 

+ 2] 

19.  In a compitetive market , the demand and the supply function of fruits 

are Qd = 240 - 1.4P and Qs = -60 + 2.6P and the rate of price  

adjustment proportional to the excess of demand is given by 
  

  
 = 

0.2(Qd - Qs) with the initial price level of Rs 120. What will be P(t) 

when t = 3. In what time period would its price level of Rs 84?  

OR 

A mass of 5 kg falls 300cm from rest  and is then brought to rest by 

penetrating 30cms into some sand; find the average thrust of the sand 

on it. 

 

 

Group C (8×3 = 24) 

 

Q.No.20 i) From 6 gentlemen and 4 ladies, a committee of 5 is to be 

formed.  

                   In how many ways this be done so as to include at least one 

lady?                                                                                     

                                                                                                                        

[3] 

ii) Apply Cramer's rule to solve the system of equations 2x + 5y 

= 24  

     and 2x + 3y = 12.                                                                         

[2] 

iii) Find the term independent of x in the expansion of (   

 
 

 
)  .                                       

                                                                                                          

[3] 

Q. No 21 i)Find the eccentricity, vertex and foci of the ellipse 

                  
(   ) 

  
   +  

(   ) 

 
  = 1                                                                    

[3] 

ii) The population of a certain city increases at the rate of 2% p.a. 

If the initial population of the city in the year 2010 be 

1,50,000, what was the population of the city in 2020?                                       

[3] 

OR 

     A gun of mass 400 kg fires a shot of mass 3 kg, with a velocity 

of 

     200ms
-1

, find the constant forces which acting on the gun 

would stop it after a recoil of 2.5 meters. 

iii)If cos
-1

x + cos
-1

y = 
 

 
 , prove that x

2
 + y

2
 = 1                               

[2] 

 

Q.NO. 22 i) Find the derivative of (    )                                                   

[3] 

                  ii) Using L Hospital's rule, evaluate       
      

      
                     

[2] 

                  iii)Show that the equation of tangent to the curve 
  

  
  

  

  
 = 1 

at the  

                        point (a, b) is 
 

 
 + 
 

 
 = 2                                                          

[3] 

 

 

 

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
Candidates are required to give their answers in their own words as far as 

practicable. The figures in the margin indicate the full marks. 

Group A (1 × 11 = 11) 

 

Choose the correct answer. 

1. How many three digits numbers less then 400 can be formed from the    

    integers 1, 2, 3, 4, 5, 6?      

      i) 60                          ii) 75                   iii) 120                     iv) 240 

2. Sum of the coefficients of even terms in the expansion of (1+x)
n
 equals 

i) 2
n-1

                        ii) 2
n
                   iii)  n

2
                        iv) n! 

3.  The number of ways in which 4 letters can be posted in six letters 

boxes  

     equals 

i) 144                        ii) 256               iii) 900                        iv) 1296 

4. The system of equations -6x + 4y = 10 ; 3x - 2y = -5 is  

i) Consistent and dependent                       ii) consistent and 

independent    

iii) inconsistent and dependent                  iv) inconsistent and 

independent 

5. The eccentricity of the ellipse 
  

  
   +  

  

 
  = 1 

        i) 
√ 

 
                          ii) 

√ 

 
                  iii) 

 

√ 
                         iv)

 

√ 
 

6 If tan
-1

x + tan
-1

y = 
 

 
 , then the value of x + y + xy is equal to  

        i) 0                              ii) 1                   iii)   -1                      iv)  3 

7. If the radius of a circle increases from 5 to 5.1, the appromimate 

increase in  

     area in sq.cm is   

         i) 0.01                     ii)                       iii) 0.5                     iv) 0.3                      

8.The derivative of log(sinh 
 

 
) is 

         i)    
 

 
    

 

 
              ii)       

 

 
           iii)     

 

 
                 

iv) 
 

 
    

 

 
 

9.The general solution of tanax = cotbx equals to 

        i) x = 
    

   

 

 
              ii) x = 

     

   

 

 
        iii) x =  

    

   

 

 
         iv)  x = 

   

   

 

 
 

10. The consumer surplus for the demand function P = 12 -  
 

 
 Q at P = 6   

       equals to  

         i) 12            ii) 15                     iii) 16                       iv) 22 

OR 

 

 

  A body of mass 0.5 kg and initially at rest, is subjected to a force of 2    

   newtons for 1 sec. The velocity acquired during the second equals 

         i) 4m/s                 ii) 5m/s                  iii)  6m/s                  iv) 7m/s 

11.If the demand function of a product is Q = 125 - 5P, the graph of the    

      revenue function has  

i) right concavity     ii) left concavity    

iii) upward concavity     iv) downward concavity 

OR 

The resultant of two like parallel forces P and Q equals 

i)P - Q                      ii)  P + Q                iii) PQ                     iv) 
 

 
 

 

Group B ( 5 ×8 = 40) 

12. a)How many different words can be formed with the letters of the 

word "INTERNET" if  each word is to begin with vowel ?                             

[3] 

        b) How many even numbers of 3 digits can be formed when 

repetition of      

          digits is allowed?                                                                                   

[2] 

13. If (1 + x)
n
 = C0 +C1x + C2x

2
 + ....+Cnx

n
, prove that C0 + 3C1 + 5C2 

+........+  

      (2n + 1)Cn = (n+1)2
n
 

 14. Solve the system of equations x - y + 2z = 0 , x - 2y + 3z = -1, 

       2x -2y + z = -3 by using inverse matrix method or row equivalent 

method. 

15. Find, from first principle,  the  derivative of log(    ) 
16. Given the following transaction matrix 

Producing sector Purchasing Sector Final demand 

Agriculture Industry 

Agriculture 300 600 100 

Industry 400 1200 400 

Find the total output to meet the final demand of 80 units of Agriculture 

Sector and 320 units of Industry Sector. 
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17. a) Prove that tan
-1(
      

    
) = 

 

 
 - 
 

 
                                                           

[2] 

b) Solve the equation sin2x.tanx + 1 = sin2x + tanx                               

[3] 

18. Find 
  

  
          i) x

sinx
 = y

siny                
ii)  y =  2tan

-1
(tanh

 

 
)                      [3 

+ 2]                                   

19.  In a competitive market, the demand and supply functions are given 

by the equations Qd = 240 - 3P and Qs = 5P - 150. Also, the rate of 

change of price adjustment proportiional to the excess of demand is 

given by 

       
  

  
 = 0.05(Qd - Qs) with the initial price level of Rs 50. Predict the 

price level for the time period 4. In how many time periods would its 

price level dropped by Rs.6 than the initial price.        

 

 

 

Group c (8×3 = 24) 

 

Q.No.20.  i) Six men in a group of eight are skilled. Find the number of 

ways    

                      by which 5 men can be selected such that at least 3 of them 

may    

                     be skilled men.                                                                            

[3] 

 ii) If the coefficient of x
-1

 in the expansion of (   
 

  
)
 
  is 90, 

find   

     the value of k.                                                                              

[3] 

iii) ) Apply Cramer's rule to solve the system of equations  

        3x - 2y = 5 and x + 3y = 9                                                        

[2] 

Q.No 21 i) Find the  eccentricity , foci and vertices of the ellipse 

                  
(   ) 

  
   +  

(   ) 

 
  = 1.                                                                   

[3] 

 ii) A finance company provides an interest at the rate of 9% p.a. 

compounded annually. If a man deposits Rs. 40,000 initially, 

how much will he get at the end of 3 years?                                        

[3] 

iii) If sec
-1

x = cosec
-1

y, show that 
 

  
  

 

  
 = 1                                  

[2] 

Q.NO. 22 i)Find the derivative of (    )                                                    

[3] 

ii) Using L Hospital's rule evaluate       
         

     
                      

[2] 

iii)Prove that the tangents to the curve y = x
2
 - 3x + 4 at (1,2) and 

(2,1) are perpendicular to each other                                             

[3] 

 

  

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 b 6fOD; dfWolds ljBfno 

           l8NnLahf/, sf7df8f}F 

  k|yd q}dfl;s k/LIffM @)&( 

sIffM  !@                                ;d"x s   k"0ff{ª\s M &% 
;ª\sfoM lj1fg                                                      pQL0f{fª\s M #) 
ljifo M g]kfnL                                                              ;do M # 306f 
-;a} k|Zgsf] pQ/ lbg'xf];\ . df}lns pQ/nfO{ k|fyldstf lbOg]5 ._ 

!= tnsf] cg'R5]bdf /]vfÍg ul/Psf zAbsf] cIf/ ;+/rgf / cIf/ ;ª\Vof b]vfpg'xf];\ M       

-#_  

lzIf0f l;sfO lqmofsnfkdf ;"rgf tyf k|ljlwsf] k|of]udf hf]8 lbg' eg]sf] lzIfssf] 

e"ldsf 1fgsf] x:tfGt/0fstf{af6 1fg cfh{gdf ;xof]u stf{sf] kl/jt{g x'G5 . of] 

cj:yfdf lzIfsdf k|ljlwsf] k|of]u ;DaGwL 1fgn] dfq k'Ub}g . k|ljlwsf ;fwgsf] 

k|of]uaf6 l;sfOnfO{ hf]8\b} l;sfOnfO{ cy{k"0f{ agfpg' / To;nfO{ ljBfyL{sf] k"j{1fg;Fu 

hf]8\b} To;sf] JofVof ug{ / ljBfyL{nfO{ l;sfOsf] g]t[Tjstf{ agfO ;xof]uLsf] e"ldsf 

lgjf{x ug{' lgs} r'gf}tLk"0f{ 5 . 

 

@= z'4 u/L k'gn]{vg ug{'xf];\ M                                                           

-#_  

d utxKtf e[s[l6d08kdf lj1fg\ k|bz{gL x]g{ uPF . ToxfF w]/} lsl;d\sf sDKo'6/, Nofk\k6k\ 

/ df]afOnx¿ /flvPsf lyP . To; k|b{z{gLdf ev{/ sIff bz k"/f u/]/ P3f/df k9b} u/]sf 

ljBfyL{b]lv Pd\= P / lkPr\=8L u/]sf k|fWofksx¿ ;d]t\ cfPsf lyP .  

 

#= s'g} Ps k|Zgsf] pQ/ lbg'xf];\ M                                                       

-@_  

-s_ lbOPsf c+zaf6 Pscf]6f kfl/eflifs zAb / Pscf]6f cg's/0ffTds zAb klxrfg u/L 

jfSodf k|of]u ug{'xf];\ M  

sfof{nosf] a]?h' /sd a9]kl5 pm dfgl;s cGtåGbdf km:of] . To;kl5 sfo{sIfaf6 

h'?Ss p7]/ ;'6'Ss 3/lt/ nfUof].  

 

-v_ lbOPsf] cg'R5]baf6 Pp6f pvfg / Pp6f 6'Ssf klxrfg u/L ltgnfO{ jfSodf k|of]u 

ug{'xf];\ M ufpFdf PSsfl; dxfljklQ k¥of] . o:tf] a]nf klg tdf;f x]g]{ / sfgdf t]n xfn]/ 

a:g]sf] sdL ePg . tLdWo] s]xLn] eg] cfˆgf] ufF; sf6]/ eP klg arfP . of] s'/f Ps 

sfg b'O{ sfg d}bfg em}F ;a}lt/ km}lnof] . l5d]sL, Oi6ldq ;a}sf] ;xof]un] Psn] y'sL ;'sL 

;on] y'sL gbL eg] em}F x'Fb} uof] . cfkm" enf] t hut\ enf] eGg] egfOnfO{ cGttM ;xof]uL 

dgn] rl/tfy{ u/]/} 5f8].  

 

$= tnsf] cg'R5]bdf /]vfÍg ul/Psf zAbsf] zAbju{ klxrfg ug{'xf];\ M                      

-#_  

cfufdL s]xL jif{x¿df lglZrt dlxgfdf ljB't\ Jofkf/sf] kl/df0f emg\ a9\g] g]kfn ljB't\ 

k|flws/0fn] k|If]k0f u/]sf] 5 tfklg k|flws/0fsf cg';f/ rfn' cfly{s jif{df emG8} *)) 

d]ufjf6 ljB't\ g]kfnsf] s'n hl8t Ifdtfdf yk x'g] cg'dfg ul/Psf] g} 5. 

 

%= tnsf] cg'R5]baf6 b'O{cf]6f tT;d zAb / b'O{cf]6f cfuGt's zAb klxrfg u/L n]Vg'xf];\ 

M   -@_  

cIftf x]/] d}+ 6k/Lsf kmfOn x]b}{ xf8{l8:sdf /fVb} ug{ yfNof] PlG6efO/; uf]v]{ . cfwfhlt 

k'ufPkl5 /fIf; h:tf] l3gnfUbf] b]lvg] efO/; e]6\of] . tL efO/;n] nueu rf/ ;o 

kmfOndf ;ª\s|d0f u/]sf lyP . y'k|} kmfOn dd{t eP, dd{t x'g g;s]sfnfO{ PlG6efO/; 

uf]v{n] l8ln6 ug]{ ;'emfj lbof]. 

 

 

 

^= s'g} Ps k|Zgsf] pQ/ lbg'xf];\ M                                                       

-#_  

-s_ tnsf] cg'R5]baf6 tLgcf]6f pk;u{ Jo'TkGg zAb / tLgcf]6f k|Too Jo'TkGg zAb 

klxrfg u/L ltgsf] lgdf{0f k|lqmof b]vfpg'xf];\ M  

u|fdL0f e]usf] t'ngfdf ;xl/of dflg; ljnf;L x'G5g\ . ;w}+ kl/>d u/]/ afFRg] ufpFn] 

hLjg st{Jon] el/Psf] x'G5 . ;fbf cfr/0f ePsf pgLx¿ ;a}df ;xefj /fV5g\ .  

 

-v_ tnsf] cgR5]baf6 tLgcf]6f ;d:t zAb / tLgcf]6f låTj zAb klxrfg u/L ;d:t 

zAbsf] lju|x / låTj zAbsf] bf]xf]l/Psf] c+z b]vfpg'xf];\ M  

sf]le8sf sf/0f aGbfjGbLsf] ;dodf 3/aflx/ glg:sg lgif]wf1f hf/L u/] tfklg cfcfˆgf 

;'/df ;x/ahf/sf l76fl76L cf]xf]/bf]xf]/ ul//x]sf b]lvGy] . ljZj g} /f]uu|:t ePsf j]nf 

o;/L a]sfddf n'v'/n'v'/ u/L uNnL8'n'jf eO{ lx+8\g' /fd|f] xf]Og .  

 

&= tnsf] cg'R5]bsf jfSonfO{ pRr cfb/df kl/jt{g u/L k'gn]{vg ug{'xf];\ M                

-$_  

tF a8f] crDdsL 5];\ . p;n] klg vf; ldlxg]t u/]sL 5}g . p;sL ;FlugL eg] v'a 

cWoog u5{ .  

ltdLx¿ ;'w|]gf} .  

 

*= tnsf] cg'R5]bsf jfSonfO{ OR5fy{df kl/jt{g u/L k'gn]{vg ug{'xf];\ M                   

-$_  

g]tfsf] a'l4 lkm5{ . p;n] b'Mvdf k/]sf dfG5]nfO{ ;xof]u ug]{ 5 . ufpFn]x?n] klg p;nfO{ 

dfkmL lbG5g\ . g]tf/ ufpFn]x?sf] ;DaGw /fd|f] ag]sf] 5 . 

 

(=tnsf] cg'R5]bsf jfSonfO{ k|yd k'?ifdf kl/jt{g u/L jfSo9fFrf ;d]t ldnfO{ k'gn]{vg 

ug{'xf];\M   

                                                                                     

-$_  

pgLx¿ kz'klt uPsf lyP . pgLx¿ oxfF klg cfPsf lyP . pgLx¿n] emf]nf af]s]sf lyP 

. pgLx¿n] vfgf vfgdfu]sf lyPgg\ . 

 

!)= lbOPsf] cg'R5]b k9L cGTodf ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M                 -

%×!Ö %_  

 lj1fgn] k|s[ltsf] lgod a'´]/ dflg;nfO{ k|s[lt / ;dodfly ljho k|fKt ug{ ;kmn 

agfPsf] 5 . lj1fgsf] sfo{¿k g} k|ljlw xf] . lj1fg cWoogåf/f ljsf; eO;s]kl5 o;n] 

dflg;nfO{ ef}lts ljkGgtfaf6 ;DkGgtflt/ cljsf;sf] cFWof/f]af6 ljsf;sf] cfnf]slt/ 

clg c;Eo dfgj hLjgaf6 ;Eotflt/ pGd'v u/fPsf] 5 . lbglbg} gofF s'/fsf] vf]h / 

cg';Gwfgdf ?lr lng' dflg;sf] :jefj g} xf] . dfgj ;Eotfsf] ldld{/]b]lv g} lj1fgsf] 



d'gf knfPsf] dflgG5 . hËnL hgfj/;Fu s':tL v]Nb} cf]8f/df cf]t a:g] dflg; cfh 

uugr'DaL dxndf a;]/ ;'v ef]u ug{ ;kmn ePsf] 5 . hLjg ;/n / ;xh agfpg 

dflg;n] u/]sf] of] sfo{n] …cfjZostf g} cfljisf/sf] hggL xf]Ú eÌ] plQmnfO{ d"t{¿k 

lbPsf] 5 . o;}j|mddf dfgj ;EotfnfO{ c´ k|efjsf/L agfpg lj1fg / k|ljlwsf] hGd 

ePsf] xf] . lj1fg / k|ljlwdf ePsf] of] cfzftLt k|ult g} dfgj ;Dotf / pTyfgsf] d"n 

sf/s xf] .  lj1fg / k|ljlwdf ePsf] k|ultn] kfiff0fo'uLg ;EotfnfO{ df]8]/ gjLg dfgj 

;Eotf / To;df ultzLntf k|bfg u/]sf] 5 . o;sf] ;sf/fTds kIfsf] ¿kdf o;n] s[lif, 

pBf]u, oftfoft, ;~rf/, lzIff, :jf:Yo / cGo If]qdf u/]sf] k|ultnfO{ lng ;lsG5 . 

e"ld dfu{df u'8\g] a;, 6«s, sf/ cflb dfq geO{ cfsfzdf p8\g] jfo'ofg / hndfu{ eO{ 

tg]{ j]8fn] dflg;nfO{ ljZj e|d0f u/fPsf] 5 . cTofw'lgs k|ljlwn] dflg;nfO{ cfsfzdf 

r/f´}+ p8\g / kfgLdf df5f }́+ kf}l8g ;kmn agfPsf] 5 . cfhsn g]kfndf vfP/ 

xª\sª\udf r'7\g k'luG5, a]nfotdf lgbfP/ Sofga]/fdf lapFl´g k'luG5 . ;dosf] dxTj 

a'´fO lj1fgn] 7fpFsf] b"/L ;dfKt kf/L ljZj e"d08nnfO{ ;fF3'/f] agfpFb} dflg;nfO{ 

ljZj  

ljr/0f u/fPsf] 5 . lxhf]sf /x:osf cgGt s'/f rfxfg{ lj1fg ;kmn ePsf] 5 . To;}n] 

t rGb|df kbfk{0f ug{xf];\ of k[YjLsf] cjnf]sg ug{xf];\, dflg; r's]sf] 5}g . o;/L lj1fg 

/ k|ljlwn] oftfoftsf] If]qdf ce"tk"j{ j|mflGt NofPsf] 5 . 

k|Zgx¿M 

s_ lj1fg / k|ljlwn] dflg;nfO{ stf pGd'v u/fPsf] 5 < 

v_ lj1fg / k|ljlwsf] hGd s;/L ePsf] xf] < 

u_ lj1fg / k|ljlwsf] ;s/fTds k|efj s'gs'g If]qdf s;/L k/]sf] 5 < 

3_ dflg;x¿n] lj1fg / k|ljlwsf] k|of]u s;/L u/]sf 5g\ < 

ª_ …kfiff0fo'uÚ / …e"d08nÚ zAbsf] cy{ n]Vg'xf]; \ . 

 

!!= lbOPsf] cg'R5]b k9L d'Vo d'Vo rf/cf]6f a'Fbf l6kf]6 u/L ;f/f+z n]Vg'xf];\ M       -

@±#Ö%_  

k/fk"j{sfnb]lv ;dfhdf k|rlnt snfnfO{ nf]ssnf elgG5 . nf]ssnf Ps k':tfaf6 csf]{ 

k':tfdf k':tfGt/0f x'Fb} hfG5 . g]kfndf yf?, d}lynL, kj{t], g]jf/L, h}tL, cjwL, d':tfª\uL, 

ef]6], vfd, ls/ft, /fhj+zL cflbsf nf]ssnf k|rlnt 5g\ . oLdWo] yf? Nff]ssnf klg Ps 

xf] . yf? nf]ssnfcGtu{t lrqsnf, d"lt{snf, jf:t'snf, x:tsnf, em'6\6Lsnf, uf]8}gfsnf 

cflb k5{g\ . ltgdf klg ljz]if u/L] lrq / d"lt{snf a9L k|rlnt 5g\ . lrqsnf leQf, 

k|:t/, 8]x/L, x:tsnfsf ;fdfg, e"ld, k6, jf:t', sf7, sfuh cflb dfWodaf6 agfOG5 . 

yf? ;dfhdf ljz]if u/L klZrdlt/ cl:6DsL / ldlynf If]qlt/ sf]xj/÷l;t'jf / 

afF;al;gL lrq a9L k|rlnt 5g\ . To:t} ;'b"/k"j{df df]vsnf / ;'b"/klZrddf ;hfj6Lo 

lrq tyf pb\e[t d"lt{ agfpg] rng /x]sf] 5 . s[i0ffi6dLsf lbg 3/sf] leQfdf agfOg] 

lrqnfO{ cl:6DsL elgG5 . k|tLsfTds 9ª\un] agfOg] of] lrqn] ;To, q]tf, åfk/ / 

slno'unfO{ ;d]6]sf] x'G5 . ljjfxsf j]nf yf?x¿n] agfpg] lrq …l;t'jf÷sf]xj/Ú elgG5 . 

HofldtLo cfsf/df agfOPsf o:tf lrqdf kxF]nf], /ftf], xl/of] / sfnf] /ªsf] k|of]u clws 

dfqfdf ul/Psf] x'G5 . of] lrqsf] vf; p2]Zo j}jflxs hLjgnfO{ ;'dw'/ agfpg' xf] . yf? 

;dfhdf k"hfcfhf tyf ljleGg ;+:sf/hGo sfo{df ljleGg vfn] lrq agfOG5 . a]x'nL 3/ 

leq\ofpg] j]nfdf ;]n/f]6L cfsf/sf] k|tLsfTds uf]nf] lrq agfOG5 . b]jb]jLsf] k"hfkf7sf 

j]nf lqz"n, :jl:ts lrx\g, sdn, lqe'h, if6\sf]0fnufotsf k|tLsfTds lrq agfOg] 

ul/G5 . r6\ofª gk/f];\ eg]/ ;]tf] df6fn] 3/sf] aflx/k6\l6sf] leQfsf lardf /]vf tflgG5 

/ lqz"n agfOG5 . yf? ;dfhdf k|:t/, sfi7 tyf ;]/flds d"lt{snf k|rngdf /x]sf 5g\ 

. tLdWo] klg ;]/flds snfsf] a9L k|of]u ePsf] kfOG5 . efF8fjt{g, xfQL, 3f]8f, af3, 

do"/, hf]vjf hf]lvlgofFnufotsf df6fsf d"lt{ yf? ;dfhdf k|rlnt 5g\. 

 

!@= s'g} Ps k|Zgsf] pQ/ n]Vg'xf];\ M                                                    

-$_ 

-s_ cfˆgf] ufpFdf kmf]xf]/ d}nf tyf nfu'kbfy{ ;]jgstf{sf sf/0f jftfj/0f tyf ;'/Iff 

lau|]sf] s'/fnfO{ ;DalGwt lgsfo;Dd k'¥ofpgsf nflu o; ;DaGwdf ;dfrf/ ;Dk|]if0f 

ul/lbg'x'g cg'/f]w ub}{ s'g} /fli6«o b}lgssf ;DkfbsnfO{ lr7L n]Vg'xf];\ . 

 

v_ ;femf k|sfzgåf/f k|sflzt s]xL kf7\ok':ts b 6fOD; dfWolds ljBfnosf] 

k':tsfnonfO{ pkxf/:j¿k k|fKt ePkl5 k':tsfnon]  tof/ kfl/lbPsf] e/kfO{sf] gd'gf 

agfpg'xf];\ . 

 

 

!#= s'g} Ps k|Zgsf] pQ/ n]Vg'xf];\ M                                                     

-%_  

-s_ cfˆgf] ljBfnodf xfn;fn} ;DkGg s'g} Ps sfo{qmdsf ;a} s'/f ;d]6L !%) 
zAb;Ddsf] Pp6f k|ltj]bg tof/ ug'{xf];\ . 
-v_ Úg]kfnsf] s[lif k|0ffnLdf ;'wf/sf] cfjZostfÚ zLif{sdf !%) zAb;Ddsf] l6Kk0fL 

n]Vg'xf];\ .  

 

!$=  JofVof ug{'xf];\ M                                                                  

-$_  

-s_ ltd|f] tf]t] af]nLdf To;}sf] dw'/ Wjlg  

t/ Tof] ld7f] uLtn] ltdLnfO{  

cfˆgf] afF;'/L agfPg5 Û 

 

!%= tnsf] k|Zgsf] pQ/ n]Vg'xf];\ M                                                      

-$_  

-s_ lbOPsf] syf+z k9L ;f]lwPsf k|Zgsf] pQ/ n]Vg'xf];\ M  

s'g} chu/, ssf]{6s jf lgiffbo'jsn] km]l/ anhˆtL ug{ gkfcf]; \, To:tf s'g}n] 

b]lvxfNof] eg] klg s'¿k / af}nfxL 7fg]/ To:tfn] cfj|md0f gu?g\ eGg] ljrf/ ub}{ 

bdoGtLn] cfˆgf] s]znfO{ w'nfn] d';f/]/ huN6f h:tf] agfOg \ / cfˆgf] ¿knfO{ lxnf] 

bn]/ ljs[t t'NofOg\ . dflg;sf] kl/ro p;sf] z/L/n] eGbf klg p;sf] dl:tis / 

x[bon] lbg] x'Fbf z/L/nfO{ hlt;'s} IftljIft t'NofP klg bdoGtLsf] x[bo / a'l4 

eljiosf] pHofnf] cfzfdf gnk|lt emg\ emg\ a9L d'Uw / sf]dn x'Fb} uof] . 

k|Zgx¿  

-c_ …dflg;sf] kl/ro z/L/n] eGbf klg p;sf] dl:tis / x[bon] lbG5Ú eGg'sf] 

tfTko{ s] xf]< 

-cf_ bdoGtLn] cfˆgf] ¿k lsg abn]sL x'g\ < 



 

!^= clxn]sf dlxnfx¿n] cfˆgf] k|]d k|flKtsf] nflu bdoGtLn] u/] h:t} ;‹if{ u/]sf 5g \ < 

cfˆgf] k|ltlqmof n]Vg'xf]; \ .                                                                    

-$_ 

 

!&= ;dLIffTds pQ/ lbg'xf];\ M                                                         

-*_  

-s_ Úk|s[lt;Fu h'Wg' g} hLjgsf] /dfOnf] kIf xf]Ú eGg] s'/fnfO{ 3g3:ofsf] psfnf] sf6\tf 

lgofqfdf s;/L b]vfOPsf] 5 < lgofqfsf cfwf/df ;dLIffTds pQ/ n]Vg'xf];\ . 

 

!*= s'g} Ps zLif{sdf sDtLdf @%) zAb;Ddsf] lgaGw n]Vg'xf];\ M                        

-*_  

-s_ b]z ljsf;df o'jfju{sf] e"ldsf 

-v_ cy{tGq g} b]z ljsf;sf] d]?b08 
-u_ zflGt, ;d[l4 / ljsf; 

 

;dfKt 

  



b 6fOD; dfWolds ljBfno 

           l8NnLahf/, sf7df8f}F 

  k|yd q}dfl;s k/LIffM @)&( 

sIffM  !@                                ;d"x v   k"0ff{ª\s M &% 
;ª\sfoM lj1fg                                                     pQL0f{fª\s M #) 
ljifo M g]kfnL                                                             ;do M # 306f 
-;a} k|Zgsf] pQ/ lbg'xf];\ . df}lns pQ/nfO{ k|fyldstf lbOg]5 ._ 

!= tnsf] cg'R5]bdf /]vfÍg ul/Psf zAbsf] cIf/ ;+/rgf / cIf/ ;ª\Vof b]vfpg'xf];\ M       

-#_  

k|ljlwsf ;fwgsf] k|of]uaf6 l;sfOnfO{ hf]8\b} l;sfOnfO{ cy{k"0f{ agfpg' / To;nfO{ 

ljBfyL{sf] k"j{1fg;Fu hf]8\b} To;sf] JofVof ug{ / ljBfyL{nfO{ l;sfOsf] g]t[Tjstf{ agfO 

;xof]uLsf] e"ldsf lgjf{x ug{' lgs} r'gf}tLk"0f{ 5 . 

 

@= z'4 u/L k'gn]{vg ug{'xf];\ M                                                           

-#_  

g]kfn k|fs[lts ;f}Gbo{sf b[i6Ln] cGoGt dgf]x/ 5 . o;}n] g]kfn ;+;f/d} ko{6gsf nflu 

cfs;{s uGtJosf ¿kdf kl/lrt 5 g]kfn k|fs[lts ;f}Gbo{, P]tLxfl;s, uf}/a, ;f+is[lts / 

k'/ftflTjs ;Dkbfn] ;DkGg b]z ePsfn] ko{6gsf nflu pTs[:6 uGtJosf ¿kdf lrlgPsf] 

xf] . 

 

#= s'g} Ps k|Zgsf] pQ/ lbg'xf];\ M                                                       

-@_  

-s_ lbOPsf c+zaf6 Pscf]6f kfl/eflifs zAb / Pscf]6f cg's/0ffTds zAb klxrfg u/L 

jfSodf k|of]u ug{'xf];\ M  

lx;falstfa lauf/]/ a]?h' lgsfn]sf] n]vfkfnn] v'?v'? cfˆgf] uNtL dx;'; u/]/ k|ltj]bg 

k]; ug{'sf] ;§f NofªNofª u/]/ ;do vr{ ub}{ 5 . 

 

-v_ lbOPsf] cg'R5]baf6 Pp6f pvfg / Pp6f 6'Ssf klxrfg u/L ltgnfO{ jfSodf k|of]u 

ug{'xf];\ M  

ufpFdf PSsfl; dxfljklQ k¥of] . o:tf] a]nf klg tdf;f x]g]{ / sfgdf t]n xfn]/ a:g]sf] 

sdL ePg . tLdWo] s]xLn] eg] cfˆgf] ufF; sf6]/ eP klg arfP . of] s'/f Ps sfg b'O{ 

sfg d}bfg em}F ;a}lt/ km}lnof] . l5d]sL, Oi6ldq ;a}sf] ;xof]un] Psn] y'sL ;'sL ;on] 

y'sL gbL eg] em}F x'Fb} uof] . cfkm" enf] t hut\ enf] eGg] egfOnfO{ cGttM ;xof]uL dgn] 

rl/tfy{ u/]/} 5f8].  

 

$= tnsf] cg'R5]bdf /]vfÍg ul/Psf zAbsf] zAbju{ klxrfg ug{'xf];\ M                      

-#_  

cd]l/sL cGtl/If lgsfo gf;fn] Pp6f ANofs xf]n glhs} /x]sf] If]qaf6 pTkGg Wjlg 

;fj{hlgs u/]sf] 5 clg j}1flgsx¿sf cg';f/ of] cfjfh kl;{c; tf/fk'~hsf] s]G›df 

/x]sf] tftf] Uof;o'Qm :yfgsf sf/0f pTkGg ePs} t xf]. 

 

%= tnsf] cg'R5]baf6 b'O{cf]6f tT;d zAb / b'O{cf]6f cfuGt's zAb klxrfg u/L n]Vg'xf];\ 

M   -@_  

 8fS6/, OlGhlgo/nufotsf k|fljlws lzIff k9\g]nfO{ g]kfnL efiffsf] lsg cfjZos 5 
/ < eg]/ k|Zg  ug]{ tL ljifo ljz]if1 xf]Ogg\ . ltgLx¿ g]kfnL efiffk|lt k|xf/ ug]{ 

lgotn] nfu]sf JolQmx¿ x'g . ltgLx¿nfO{ a]n}df lrGg'kg]{ b]lvG5 . 
 

^= s'g} Ps k|Zgsf] pQ/ lbg'xf];\ M -#_  

-s_ tnsf] cg'R5]baf6 tLgcf]6f pk;u{ Jo'TkGg zAb / tLgcf]6f k|Too Jo'TkGg zAb 

klxrfg u/L ltgsf] lgdf{0f k|lqmof b]vfpg'xf];\ M  

n8fOFdf ljho jf k/fho klg x'g ;S5 eGg] s'/fdf ;r]t /xg'xf];\ . d'Vof{OF gu/L 

xflb{stfsf ;fy hf]l;nf] hLjg afFRg'xf];\, zq' /x:odo 9ª\un] lg:t]h x'g]5g\ . ;ª\s6sf] 

;xL ;dfwfgsf nflu tTsfnLg kl/j]znfO{ cWoog ug{ glal;{g'xf];\ .  

 

-v_ tnsf] cgR5]baf6 tLgcf]6f ;d:t zAb / tLgcf]6f låTj zAb klxrfg u/L ;d:t 

zAbsf] lju|x / låTj zAbsf] bf]xf]l/Psf] c+z b]vfpg'xf];\ M  

sf]le8sf sf/0f aGbfjGbLsf] ;dodf 3/aflx/ glg:sg lgif]wf1f hf/L u/] tfklg cfcfˆgf 

;'/df ;x/ahf/sf l76fl76L cf]xf]/bf]xf]/ ul//x]sf b]lvGy] . ljZj g} /f]uu|:t ePsf j]nf 

o;/L a]sfddf n'v'/n'v'/ u/L uNnL8'n'jf eO{ lx+8\g' /fd|f] xf]Og .  

 

&= tnsf] cg'R5]bsf jfSonfO{ pRr cfb/df kl/jt{g u/L k'gn]{vg ug{'xf];\ M                

-$_  

tF a8f] crDdsL 5];\ . p;n] klg vf; ldlxg]t u/]sL 5}g . p;sL ;FlugL eg] v'a 

cWoog u5{ .  

ltdLx¿ ;'w|]gf} .  

 

*= tnsf] cg'R5]bsf jfSonfO{ OR5fy{df kl/jt{g u/L k'gn]{vg ug{'xf];\ M                    

-$_ 

;';gsf] a'l4 lkm5{ . p;n] b'Mvdf k/]sf dfG5]nfO{ ;xof]u ug]{ 5 . ufpFn]x?n] klg p;nfO{ 

dfkmL lbG5g\ . ;';g / ufpFn]x?sf] ;DaGw /fd|f] ag]sf] 5 . 

 

(=tnsf] cg'R5]bsf jfSonfO{ k|yd k'?ifdf kl/jt{g u/L jfSo9fFrf ;d]t ldnfO{ k'gn]{vg 

ug{'xf];\M  

                                                                                      

-$_  

pgLx¿ uPsf lyP . pgLx¿ oxfF klg cfPsf lyP . pgLx¿n] emf]nf af]s]sf lyP . 

pgLx¿n] vfgf vfg dfu]sf lyPgg\ . 

!)= lbOPsf] cg'R5]b k9L cGTodf ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ M                  -

%×!Ö%_  

s'n ufx{:y pTkfbgdf cf}Bf]lus If]qsf] of]ubfg a9fpgsf nflu :jb]zL tyf ljb]zL 

k'FhLsf] kl/rfng ug'{k5{ . Psn laGb' ;]jf s]Gb|sf dfWodaf6 j}b]lzs nufgL k|jw{g ug{ 

cfjZos 5 . pknAw ;|f]t;fwg / >dsf] pkof]u u/]/ cf}Bf]lus pTkfbg / pTkfbsTjdf 

clej[l4 ug{ ;lsG5 . n3', 3/]n' tyf ;fgf pBf]usf] ;+/If0f / k|jw{g u/L /f]huf/L 

l;h{gf ug{ ;lsG5 . ul/aL Go"gLs/0f, g]kfnL j:t' tyf ;]jfsf nflu nufgLd}qL 

jftfj/0f l;h{gf, cfoft k|lt:yfkg / lgof{t k|jw{gsf dfWodaf6 cy{tGqnfO{ ;'b[9 ug{ 

cfjZos 5 . t'ngfTds nfe tyf k|lt:kwL{ Ifdtf ePsf g]kfnL j:t' tyf ;]jfsf] 

pTkfbg j[l4 ug'{k5{ . lgof{t k|jw{g tyf cfoft Joj:yfkg u/L cfGtl/s dfu k"lt{ ug{ 

;lsG5 . låkIfLo, If]qLo / ax'kIfLo Jofkf/ k|0ffnLaf6 clwstd nfe lng] u/L j}b]lzs 

Jofkf/;DaGwL of]hgf tyf sfo{j|md ;~rfng ug{ cfjZos 5 . vfBfGg, cf}ifwL tyf 



k]6«f]lnod kbfy{ h:tf cTofjZos j:t'sf] ;/n / plrt d"Nodf ;xh pknAw x'g] 

Joj:yf cfjZos 5 . o;sf nflu cfk"lt{ Joj:yfkgdf ;'wf/ NofO{ d"No l:y/tf sfod 

ug'{k5{ . u'0f:t/Lo j:t' tyf ;]jfdf ;xh kxF'r k'¥ofO{ pkef]Stfsf] xslxt ;+/If0f 

ug'k5{ . vfBfGg tyf cGo j:t'df x'g] ld;fj6, 7uL, sfnf]ahf/L, lgoGq0f ug{ ahf/ 

cgu'dgnfO{ tLj| agfpg cfjZos 5 . o;sf nflu ljBdfg P]g lgodsf] k|efjsf/L 

sfof{Gjog ug]{ u/L sfo{j|md sfof{Gjog ug'{k5{ .  

k|Zgx¿  

-s_ s]sf nflu :jb]zL tyf ljb]zL k'FhLsf] kl/rfng ug'{k5{ < 

-v_ ul/aL Go"gLs/0fsf pkfo s] s] x'g\ < 

-u_ cy{tGqnfO{ ;'b[9 ug{ s:tf pkfo ckgfpg'k5{ < 

-3_ pkef]Stfsf] xslxtsf] ;+/If0f s;/L ug{ ;lsG5 < 

ª_ …s'n ufx{:yÚ / …k|jw{gÚ zAbsf] cy{ n]Vg'xf];\ . 

 

!!= lbOPsf] cg'R5]b k9L d'Vo d'Vo rf/cf]6f a'Fbf l6kf]6 u/L ;f/f+z n]Vg'xf];\ M        -

@±#Ö%_  

?;–o'qm]g o'4n] k]6«f]lnod kbfy{sf] dfq geO{ b}lgs pkef]Uo j:t' / ;]jf;d]tsf] d"No 

a9fPsf] 5 . ?; k|fs[lts Uof; / k]6«f]lnod kbfy{sf] cu|0fL lgof{tstf{ xf] . o;n] ;g\ 

@)@) df @#* lalnog So'las ln6/ k|fs[lts Uof;, b}lgs @) nfv @) xhf/ Aof/]n 

t]n / !) nfv @) xhf/ Aof/]n t]nhGo pTkfbg lgof{t u/]sf] lyof] . ?; / o'qm]g b'j} 

7"nf] dfqfdf ux'F, ds} / jg:klthGo t]nsf lgof{tstf{ x'Gf\ . b'j}n] ljZjsf] s'n ux'F 

lgof{tsf] Ps rf}yfO, ds} lgof{tsf] kfFr efusf] Ps efu / ;gˆnfj/ t]nsf] b'O{ltxfO 

lx:;f cf]u6]sf 5Gf\ . o'4n] pTkfbg / ljt/0f z[+vnf lalu|Psf] 5 . ljZjel/ g} d"Noj[l4 

u/]sf] 5 . ?;–o'qm]g o'4sf sf/0f sl/a ^) nfv dflg; lj:yflkt ePsf 5Gf\ . ut 

jif{;Dd Ps k|ltztsf] xf/fxf/Ldf /x]sf] cd]l/sfsf] d'›f:kmLlt $) jif{otfs} ;a}eGbf w]/} 

-*=^ k|ltzt_ k'lu;s]sf] 5 . cf]O{;L8Lsf #* d'n'sdf d'›f:kmLlt b/ ( k|ltztjl/kl/ k'Ug] 

cg'dfg 5 . a|flhn !!=#, Sofg8f ^=&, a]nfot & / c:6«]lnof %=! k|ltztsf] d"Noj[l4;Fu 

h'lw/x]sf 5G . of] cfly{s jif{df g]kfnsf] d'›f:kmLlt b/ clxn] g} kfFr jif{otfs} a9L -

&=*& k|ltzt_ 5 / of] jif{ b; k|ltzteGbf dfly x'g] lglZrt 5 . ?; / o'qm]gn] ljZjs} 

s'n vfBfGg vktsf] ## k|ltzt lx:;f lgof{t u5{Gf\ . ctM ?;–o'qm]g o'4sf sf/0f 

ljZjel/ vfB ;+s6 lgDtg] b]lvG5, o;}sf sf/0f sl/a ^) nfv dflg; lj:yflkt ePsf 

5g\, h;sf] c;/ vfBfGg pTkfbgdf kg]{ lglZrt 5 . o;sf] ;f]emf] cy{ x'G5, ;g\ @)@# 

df klg ljZjn] vfB ;+s6 a]xf]g'kg]{ g} 5 . clxn] l5d]sL ef/t;lxt ljZjsf %) b]zn] 

vfBfGg lgof{tdf k|ltaGw nufPsf 5G . ?; ljZjsf] ;a}eGbf 7"nf] /f;folgs dn 

pTkfbs xf] . ?;dflysf] k|ltaGwsf sf/0f ?;L /f;folgs dndf e/ k/]sf b]zx¿sf] s[lif 

pTkfbg emg\ sdhf]/ x'g] b]lvG5 . 
 

!@= s'g} Ps k|Zgsf] pQ/ n]Vg'xf];\ M                                                    

-$_ 

-s_ Jofkfl/s ;Demf}tf ug{sf] nflu 8«fug sDKo'6/ lgdf{0f sDkgL lnld6]8, sf7df8f}Fn]  

l66g sDKo'6/ ljqmL s]G›, kf]v/fnfO{ n]Vg] lr7Lsf] gd'gf tof/ kfg{'xf]; \ .   

 

v_ s'g}  Pp6f JolQmn] csf]{ JolQm;Fu c;L xhf/ ?k}ofF C0f ;fk6L:j¿k lnPkl5 tof/ 

k/]sf] td;'ssf] gd'gf agfpg'xf];\ . 

 

!#= s'g} Ps k|Zgsf] pQ/ n]Vg'xf];\ M                                                     

-%_  

-s_ cfˆgf] ljBfnodf xfn;fn} ;DkGg /Qmbfg sfo{qmdsf ;a} s'/f ;d]6L !%) 
zAb;Ddsf] Pp6f k|ltj]bg tof/ ug'{xf];\ . 
 

-v_ Úg]kfnsf] s[lif k|0ffnLdf ;'wf/sf] cfjZostfÚ zLif{sdf !%) zAb;Ddsf] l6Kk0fL 

n]Vg'xf];\ .  

 

!$= JofVof ug{'xf];\ M                                                     -$_  

……d}n] s;}sf] h'7f] vfg gk/f]; \, s;}sf] kfp bfAg gk/f];\ / s'g} k/k'?ifl;t af]Ng gk/f];\ 

.ÚÚ 

!%= lbOPsf] syf+z k9L ;f]lwPsf k|Zgsf] pQ/ n]Vg'xf];\ M                              

-$_ 

sfnf]lgnf] cfsfzdf pQ/lt/ w|'jtf/f To;sf] bflxg]lt/ ;fttf/f / b]a|]lt/ kfFr 

tf/fsf pHofnf tf/fd08nn] ltgnfO{ df]lxt t'Nofof] . k"j{b]lv klZrdlt/ s]xL 

blIf0flt/ 9lNsPsf] cfsfzuª\uf bdoGtLsf b[li6df ;ª\uLtdo x'g yfNof] . cfsfz 

/ k[YjL o:tf ;'Gb/ 5g\ . ltgsf lar cfkm" PSnL lj/lx0fL cj:yfdf cg'ej u/]/ 

bdoGtL sf]dn dw'/ :j/df ljof]u / kL8fsf] uLt ufpg yflng\ . slta]/;Dd 

ltgn] uLt ufOg\, ltgn] cfkm}F yfxf kfOgg\ . cfsfzdf la:tf/} la:tf/} ple|P/ 

cfpFb} kftnf afbnn] Tof] ;'Gb/ cfsfznfO{ bdoGtLsf x[bodf w"ldn t'NofpFb} 

nUof] .  

k|Zgx¿  

-c_ dflysf] cg'R5]bdf s:tf] kl/j]zsf] lrq0f ul/Psf] 5 < 

-cf_ cfsfz / bdoGtLsf] x[bosf lar s] ;dfgtf 5 < 

!^= Ú3g3:ofsf] psfnf] s6\tfÚ lgofqfdf lgofqfsf/n] ofqfsf] s:tf] cg'e"ltnfO{ pNn]v 

ug{ vf]h]sf x'g h:tf] nfU5< tkfO{Fsf] cfˆgf] k|ltlqmof lbg'xf]; \ .                                

-$_ 

 

!&= Úcfdfsf] ;kgfÚ sljtfdf qmflGtnfO{ s;/L lrq0f ul/Psf] 5 < sljtfsf] cfwf/df 

;dLIffTds pQ/ n]Vg'xf];\ .                                             -*_  

 

!*= s'g} Ps zLif{sdf sDtLdf @%) zAb;Ddsf] lgaGw n]Vg'xf];\ M       -*_  

-s_ l;h{gzLntf 

-v_ b]z ljsf;df o'jfju{sf] e"ldsf 

-u_ gofF k':tfaf6 /fHon] u/]sf] ck]Iff 

 

 

 

 

;dfKt 



 

 

 

 
   Candidates are required to give their answers in their own words as far as   

    practicable. The figures in the margin indicate the full marks. 

                                    

     Attempt all questions 

Group 'A' 

      Encircle the best alternative to the following questions.                                      

(11×1 = 11) 

1. A electric motor operates 20rpm. What will be the power delivered by motor it 

supplied the torque of 75Nm 

a. 750W      b.    1500W     c.     3000W      d.    9400W 

2. If there is no external torque acting on a body moving in elliptical path, which of 

the following quantities remain const. 

a. Kinetic energy             b.     potential energy 

c.     linear momentum        d.      Angular momentum 

3. The counterparts of mass in rotational motion is 

     a. Torque       b. angular momentum     

     c. couple             d. moment of inertia  

4. If 315cal of heat is given to the system, and the system does 20cal of work, find 

the change in internal energy. 

     a. 295cal      b. 335cal       c. 0 cal         d. 335J 

5.  What is the relation between the internal energy and heat supplied in the process 

1 & 2 shown in the diagram? Both paths start at A and end at B. 

 
 

       a.U1 > U2, Q1 > Q2               b. U1 < U2, Q1 > Q2        

       c. U1 = U2, Q1 = Q2              d.U1 = U2, Q2 > Q2.   

6. when a sound wave goes from one medium to another medium, the quantity that 

remains unchanged is 

a. speed            b. amplitude           c.  frequency       d.  wavelength 

 

7. Two sources of light are said to be coherent when both give out light waves of 

the same  

        a. Amplitude and phase              b. wavelength and phase difference  

         c. intensity and wavelength      d.  Phase and speed. 

8. In Kirchhoff's first law, ƩI= 0 at the junction is based on the conservation of 

    a. Energy         b. Charge         c. Momentum       d. Speed 

9. When currents are moving in the same direction in two conductors, then the 

force will be 

    a. Attractive      b. Repulsive    c. Retracting        d. Opposing 

10. A strong magnetic field is applied on a stationary electron. Then the electron 

a. moves in the direction of the field. 

b. remained stationary. 

c. moves perpendicular to the direction of the field. 

d. moves opposite to the direction of the field. 

11. A p-type semiconductor is 

a. a silicon crystal doped with arsenic impurity 

b. a silicon crystal doped with aluminum impurity 

c. a germanium crystal doped with arsenic impurity 

d. a germanium crystal doped with phosphorus impurity 

Group 'B' 

Answer the following questions.                                                                                   (8 × 

5 = 40) 

12. a. Define torque.     (1) 

b. A wrench of longer arm is preferred than a wrench of shorter arm, why? 

Explain.      

                                                                                                                                 

(2) 

c. A flywheel has moment of inertia of 4kg m-2 about an axis through   its center 

and is  

     rotating 120 revolution per minute. What constant pposing torque is required 

to    

     bring it at rest in 5 second?    (2) 

 

13. a. Define simple harmonic motion.    (1) 

b. Find expression for displacement, velocity, and acceleration of a  particle 

describing    

    SHM. ( 2) 

c. A mass m attached to a spring oscillates with the period of 2 seconds. If the 

mass is  

    increased by 2kg,the period increase by 1 second. Find  the initial mass m, 

assuming  

    that Hooke's Law is obeyed.   (2) 

OR 

a. What is moment of inertia?    (1) 

b. A ballet dancer stretches her hands when she wants to come to rest. Why?   

( 2) 

c. A constant torque of 200 Nm turns a wheel about its center. The moment of 

inertia about the axis is 100 kg m2   Find the kinetic energy gained after20 

revolutions                   

                                                                                                                              

(2) 

14. a. Define coherent sources of light.    (1) 

  b. Find the conditions for constructive and destructive interferences in  Young's   

      double slits experiment.  (2) 

c.  Two narrow slits are 50 micrometer apart are illuminated with a  light of 

wavelength  

     500nm. What is the angle of the n= 2 bright fringe    (2) 

 

15.  a. What do you mean by the isobaric process.  (1) 
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   b.  Derive relation to finding work done by the gas in the isothermal process. 

(2) 

   c. 5 liters of gas compressed is suddenly to 1/10 th of its original volume.  Find 

the  

       final  temperature of gas when its initial temperature is 32oF  (2) 
 

16. a  State and explain Ampere circuital law.   (2) 

b. use it to find the magnetic field due to a current carrying long solenoid.  (3) 
 

17. a. Write the working principle of moving coil galvanometer.    (1) 

b.  How can we increase its sensitivity. (2) 

c.   An electron experiences a magnetic force of magnitude 4.60 x 10-15  N 

when    

     moving at an angle of 60.0° with respect to a magnetic field of magnitude 

3.50 x    

     10-3 T. Find the speed of the electron.   (2) 

18. a.   The mass of proton is 1847 times the mass of an electron. An  electron and 

a    

       proton having same initial kinetic energy are  projected in a uniform 

electric field.  

       Whose path will have more   curvature? Why?    (2) 

   b.  An electron having 500eV of energy enters at right angle to a  uniform 

magnetic   

        field of 10−4 Tesla. If its specific charge is 1.75×1011 C/Kg, Calculate the 

radius of  

         its circular orbit.  (3) 

 

19. a. What do you mean by rectifier? (1) 

  b. Explain the working principle of full wave rectifier using diodes. (3)  

  c.  What is the function of filter circuit. (1)  

OR 

a. What do you mean by specific charge of an electron? Is its value a universal 

constant for an electron?  Explain   (2) 

b. In an evacuated tube electrons are accelerated from rest through a potential 

difference of 3600 V and then travel in a narrow beam through a field free 

space before entering a uniform magnetic field of 2 x 10-4T, the flux lines 

of which are perpendicular to the beam in the magnetic field the electrons 

describe a circular arc of radius 0.1 m. Calculate e/m of the electron   (3) 

 

Group 'C' 

 

    Give long answer to the following questions.                                                          (3 × 

8 = 24) 

20. a. What do you mean by quantum nature of radiation and define photons?    (2) 

b. State and Derive Einstein‟s photo electric equation and define the terms 

involved in it.  (3) 

c. A graph regarding photoelectric effect is shown between the maximum 

kinetic energy of electrons and the frequency of the incident light. On the 

basis of the data as shown in the graph, calculate Plank‟s constant and the 

work function.    (3) 

 
 

21. According to Newton, when sound propagates through a gas temperature 

remains constant. On this assumption the result did not match with the 

experimental result.  

a. What correction was did by the Laplace to correct above assumption?    (3) 

b. What is the effect of temperature on velocity of sound in air? explain.     (2) 

c. Find the percentage change in speed of sound in a gas when the absolute 

scale of temperature is increased by 125%?        (3) 

 

22. a. State and explain Biot-Savart law.    (2) 

   b. Use this law to find the magnetic field at the center of current carrying 

circular coil.   

                                                                                                                                        

(3) 

c. Use the Biot-Savart law to determine the magnetic field (magnitude and 

direction) at point P that is located a distance d= 1.0 m from the center of 

the current ring, as shown below. The ring (radius R = 30.0 cm) is located 

in the yz plane and the center the of the ring is at the origin (point O). The 

current in the ring is I = 2.0 A.       

                                                                                                                                

(3) 

 
OR 

a. Define shunt.   (1) 



b. How can we convert a galvanometer into ammeter. (2) 

c. What is the reason of connection of an ammeter always in series ? Explain. 

(2) 

d. A galvanometer of resistance 75Ὠ measure a current up to 5mA. How can 

it be converted to an ammeter reading up to 3A and a voltmeter reading up 

to 10V?           

                                                                                                                        

(3) 

 

 

The End 

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 



 

 

 

 
   Candidates are required to give their answers in their own words as far as   

    practicable. The figures in the margin indicate the full marks. 
Attempt all questions 

                                                  Group 'A 

 Encircle the best alternative to the following questions.                                          (11×1 

= 11) 

1. If all the ice on the polar caps of the earth melts, due to global warming then the 

duration of the day will be 

a. 24 hours                  b. more than 24 hours c. less than 24 hours     d. 12 

hours 

2. Which of the following types of circular bodies, Same mass and radius will have 

the largest moment of inertia ? 

a. Solid disc          b. Cylindrical disc                 c. Ring                      d. 

Annular disc 

3. A particle is initially at the centre and going towards the left. Let T be the time 

period of the SHM it is undergoing. What will be its position and velocity at 

time 3T/4, if it starts from the centre at t=0? 

 
a. At right extreme, zero velocity   

b. at centre, maximum speed towards left 

c. at centre, maximum speed towards right 

d. Mid-way between centre and -A 

4.  In the process A to B to C, 20J of heat is supplied from A to B. 20.5J of heat has 

been removed from B to C and 2J of heat has been added from C to A. Calculate 

the value of „v‟ from the given conditions in the diagram. The values of pressure 

and volume given in the graph are in S.I. units. 

 
a.4m3              b. 1.5m3                 c. 3m3                    d. 8m3 

5. When the heat transfer into a system is more than the work transfer out of the 

system, then 

a. the internal energy of the system remains constant 

b. the internal energy of the system decreases 

c. the internal energy of the system increases 

d. none of the above 

6. If the temperature of the atmosphere is increased the following character of the 

sound wave is effected 

a. Amplitude        b. Frequency c. Velocity           d. Wavelength 

7. What is the nature of ware front associated with a parallel beam of light?  

a.   plane           b. spherical                    c. elliptical             d. none 

8. In a Wheatstone bridge if the position of battery and galvanometer are 

interchanged then balance condition 

a. will be changed                                        b. remains same                           

 c. depends on internal resistance of cell                    d. depends on the value of 

resistance of bridge 

9. Find the force that exists in an electromagnetic wave. 

a. Electrostatic force           b. Magneto static force 

c. Lorentz forced.       d. Electromotive force 

10. If a charged particle moves through a magnetic field perpendicular to it 

a. both momentum and energy of particle change. 

b. momentum as well as energy are constant. 

c. energy is constant but momentum changes. 

d. momentum is constant but energy changes. 

11. A reverse bias pn junction has  

a. Very narrow depletion layer            b. almost no current 

c .Very low resistanced.      d. large current flow 

Group 'B' 

  Answer the following questions.                                                                                 (8 × 

5 = 40) 

11. a. Define the term radius of gyration.   (1) 

b. Establish the relation between torque and angular acceleration of rigid body(2) 

c. The angular velocity of a wheel increases from 1200 to 4500 rev/min in 10        

    sec..Compute its angular acceleration and number of revolution during this  

     time.(2) 
 

12. a. Show that the motion of a simple pendulum is simple harmonic for small     

     amplitude. Find an expression for its time period.   (3) 

b. If the potential energy of a particle during SHM is 2.5J when displacement is 

half    

    of amplitude , find the total energy.   (2) 

OR 

c. You are provided with a light spring meter scale and a known mass. 

         How will you find the time period of oscillation of the mass attached to the     

          spring without the use of clock. (2) 

d. A particle executing SHM along a straight line has a velocity of 4m/s when 

its displacement from mean position is 3m and 3m/s when the displacement 

is 4m.Find the time taken to travel 2.5m from the positive extremity of its 

oscillation.       

                                                                                                                                

(3) 

13. a. What is interference of light?  (1) 
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b. A monochromatic light is partially reflected and partially refracted by an    

interface  

     separated by two media. What will be the frequency of the reflected and 

refracted    

     light, and why? (2) 

c.  In a Young's double slit experiment the separation of first and fifth fringes is 

2.5 mm  

    when the wavelength used is 620 nm. The distance from the slits to the screen 

is    

    80cm. Calculate the separation of slits. (2) 

 

14. a.   What is meant by a thermo dynamical variable? (1) 

b.   Derive the expression of work done in adiabatic process.(2) 

c.   If 5 moles of gas at 1 atm is expanded  to 50 liter from 5 liter    

     at constant temperature of 20 oC. Find the work done by the gas.(2) 

 

15. When a current carrying conductor is moved in a magnetic field, it experiences 

the force, 

a.   What is the force called?     (1) 

b.   Find the magnitude and direction of force that a current carrying conductor     

       experiences. (1) 

c. A coil consisting of 100 circular loop with radius 60 cm carries a current of 

SA. Find the magnetic field at a point along the axis of the coil, 80 cm from 

the center. Where μo = 4 × 10-7Hm¹.  (3) 

 

16. a.     What is voltmeter?    (1) 

b. How can we convert a galvanometer into voltmeter?     (2) 

c. A galvanometer of resistance 50Ὠ measure a current up to 2mA. How can 

it be converted into a voltmeter reading up to 10V?    (2) 

 

17. a.    A proton and an alpha particle with same kinetic energy enters a region of 

uniform  

       magnetic field moving at right angle to the field. Compare radii of their 

circular     

       paths  (2) 

b. An electric field of strength 26.55 V𝑚−1 directed downwards holds a 

negatively charged oil drop of mass 8.5×10−15 Kg hanging stationary. Find 

the number of electrons carried by the oil drop? (3)  

 

18. a.   Draw a graph showing variation of stopping potential with frequency of the    

       incident radiation.   (2) 

b.    What does the slope of line with frequency axis indicate?     (1 ) 

c.     Two metals X and Y have work functions 2 eV and 5 eV respectively. 

Which  

                       metal will emit electrons when irradiated with the light of wavelength of  

                      400 nm and why?   (2) 

OR 

a. With the help of the circuit diagram, explain the forward characteristics of 

p-n junction diode.     (2)  

b.  Define rectifier. Draw the waveforms of input and output of Full wave 

rectifier.   

                                                                                                                            

(3) 

Group 'C' 

 

    Give long answer to the following questions.                                                          (3 × 

8 = 24) 

1. a.    Distinguish between progressive and stationary wave.   (2) 

b. Show that distance between consecutive nodes is half of wavelength in a 

stationary wave.        (3)   

c. what is the change in frequency of a wave of 50Hz travelling from air to 

water                                

                                                                                                                           

(1) 

d.    y = 0.02 sin2  (3t - 5x )     (here  y in meter and t in second) 

       i)  What is the wave length of wave? (1) 

      ii)  What is the velocity of wave? (1) 

2. a.      What is Hall effect?  (1) 

b. Deduce the expression for Hall voltage.    (3) 

c. Hall voltage in a semiconductor is more than that in metals. Why?  (1) 

d. A semiconductor slab of thickness 0.50 mm with length 30 cm carrying 

current 2A placed in magnetic field 0.25T directed into the page, 

perpendicular to the flat surface of the slab carries 7x 1024+ electrons per 

m³. Calculate the Hall voltage across the slab and indicate which edge (top 

or bottom) is at higher potential? (3)                

                                                    OR 

a. State Kirchhoff‟s current law and Voltage law (1+1) 

b. use the law to verify balance condition of Wheatstone circuit. 3 

c. find the current through each resistor in given figure      3 

 
 

3. a. Define and write the properties of photons. (2)  

b. describe Millikan‟s experiment to determine the value of Planks constant h. 

(3) 

c. In the stydy of a photoelectric effect the graph between the stopping potential 

V and    

    frequency v of the incident radiation on two different metals P and Q is shown  

     below: 



 
(i) Which one of the two metals has higher threshold frequency?  

                (ii) Determine the work function of the metal which has greater value.  

       (iii) Find the maximum kinetic energy of electron emitted by light of frequency 

                        8 × 1014Hz for this metal. 
 

 

The End 

 

 

 

 

 


