
NALANDA OPEN UNIVERSITY 
Annual Examination, 2013 

Intermediate of Science (I.Sc.), Part–I 

PAPER–I (Physics) 
Time : 3 Hours Full Marks : 80 

Answer any Five Questions, in which Question No. 1 is Compulsory. All Questions carry equal Marks. 

1. Select the correct option in each of the following. Each part of the question carries 1 mark. 

 (a) A Laser light beamed to the moon, from a place on the surface of earth, takes 2.56 sec. to 

return after reflecting from moon's surface. Then, the radius of the lunar orbit must be, 

  (i) cm101092.1 ×  (ii) m81084.3 ×  

  (iii) m81068.7 ×  (iv) infinite 

 (b) identify the pair of physical quantities having different dimensions, 

  (i) Planck's constant and angular momentum (ii) Work and energy 

  (iii) Angular momentum and frequency (iv) Energy density and pressure 

 (c) The limit of which of the following, as 0→θ , is not equal to one, 

  (i) θSin /θ  (ii) θθ /Cos  

  (iii) θθ /Sec  (iv) θθ /tan  

 (d) Two projectiles are projected at angles 30° and 45° to the horizontal, the velocity of projection 

being 0v  and 02v  respectively then, the maximum height reached will be in the ratio, 

  (i) 1 : 1 (ii) 1 : 2 

  (iii) 1 : 4 (iv) 2 : 1 

 (e) Moment of inertia of a ring of mass M and radius R about its diameter is, 

  (i) ²
4
1 MR  (ii) ²

2
1 MR  

  (iii) ²MR  (iv) ²
2
3 MR  

 (f) ( ) ( )kjji ˆ–ˆˆˆ ×+  is, 

  (i) kji ˆˆˆ ++  (ii) kji ˆˆˆ– ++  

  (iii) kji ˆˆ–ˆ +  (iv) kji ˆ–ˆˆ +  

 (g) A 1 kg mass is suspended at one end of 1 m long thread and rotated in a horizontal circle. 

The string can sustain a maximum weight of 1600 Newtons. Then, the maximum possible 

angular speed of rotation at which the thread will not break is, 

   (i) 80 radians/sec (ii) 40 radians/sec 

   (iii) 160 radians/sec (iv) 20 radians/sec 

 (h) A marble ball is dropped from a height of 8 m above the hard ground whose coefficient of 

restitution, e, is 
2

1 . Then, the height to which the ball will rebound after 3 successive 

collisions with ground is, 

  (i) 4 m (ii) 2 2 m 

  (iii) 1 m (iv) 8 m 

 (i) A hoop, a disc, a hollow and a solid sphere, all of same mass and radius take part in a race on 

an inclined plane. If all roll without slipping, starting from the top, then the race is won by, 

  (i) The hoop (ii) The disc 

  (iii) The hollow sphere (iv) The sold sphere 

 (j) A bomb explodes into two unequal fragments in the ratio 1 : 2 as a result of which an energy 

of J1010  is released in the form of the kinetic energy of the fragments. The kinetic energy of 

the biggest fragment will be, 

  (i) J10
3
1 10  (ii) J10

3
2 10×  

  (iii) J10
2
1 10  (iv) None of the above 

P.T.O 



 (k) Sixty four rain drops combine to form a single drop. The ratio of the total surface energy of 

all the drops to that of the single drop is, 

  (i) 64 : 1 (ii) 4 :1 

  (iii) 8 : 1 (iv) 1 : 4 

 (l) Two wires of the same material and length are stretched with equal force. If their radii are in 

the ratio 1 :2, then the ratio of elongations is, 

  (i) 1 : 2 (ii) 4 : 1 

  (iii) 1 : 8 (iv) 2 : 1 

 (m) The temperature at which the velocity of sound, in air, is double than its value at 0°c is, 

  (i) 273°c (ii) 546°c 

  (iii) 819°c (iv) 1092°c 

 (n) An open organ pipe is suddenly closed at one end with the result that the frequency of 3rd 

harmonic of the closed pipe is found to be higher by 100 HZ than the fundamental frequency 

of the open pipe. Then, the fundamental frequency of the open pipe is, 

  (i) 200 HZ (ii) 300 HZ 

  (iii) 240 HZ (iv) 480 HZ 

 (o) Chandrashekhar limit for the mass of star is given by, 

  (i) 02.1 M  (ii) 08.0 M  

  (iii) 04.2 M  (iv) 04.3 M  

  Where 0M  is the mass of the sun. 

 (p) The temperature of a body is raised from 0°c to a higher value, with the result that the 

emitted radiation becomes 16 times now. The value of this higher temperature will be, 

  (i) 273°c (ii) 546°c 

  (iii) 1092°c (iv) None of these 

2. Derive the formula for 'the maximum height' and 'the time of fight' for the projectile motion of a 

particle projected, with velocity v, at an angle θ  with horizontal. 

3. Discuss 'rocket propulsion' of satellites. Find the velocity of rocket at time t after its launch. 

4. What is centripetal acceleration and centripetal force ? Derive the expression for magnitude and 

direction of this force for a particle moving along a circular path. 

5. (a) State and prove the principle of conservation of mechanical energy. 

 (b) Distinguish between elastic and inelastic collision. 

6. Obtain the formula of the rotational inertia of a uniform circular disc, of mass M and Radius R, 

about an axis passing through its centre and (i) r⊥  to its plane, (ii) in the plane of the disc. 

7. Discuss the variation of g with height and depth assuming earth to be a uniform non-roating solid 

sphere. 

8. What is Hooke's law. Define all types of strain and hence η,Y  and K . Find the energy stored in a 

stretched wire. 

9. Describe the principle and working of a constant volume gas thermometer with the help of a neat 

diagram. 

10. Discuss the composition of two mutually perpendicular simple harmonic motions in full detail. 

� � � 



NALANDA OPEN UNIVERSITY 
Annual Examination, 2013 

Intermediate of Science (I.Sc.), Part–I 
PAPER–I (CHEMISTRY) 

Time : 3 Hours Full Marks : 80 
Answer Five Questions.  Question No. 1 is Compulsory. Attempt  Two questions 

from Group 'A' and Group 'B'. All Questions carry equal Marks. 

1. Choose the correct answer in the following :— 

 (a) α -particles scattering experiment eventually led to the conclusion :— 

  (i) mass and energy are related (ii) electrons occupy space around nucleus 

  (iii) neutrons are present in nucleus (iv) protons are moving round the electorns 

 (b) Which of the following configuration with atomic number 24 is correct ? 

  (i) 24 43)18( SdAr  (ii) 63)18( dAr  (iii) 15 43)18( SdAr  (iv) 42 44)18( pSAr  

 (c) Accroding to Bronsted and Lowry an acid 

  (i) donates electrons  (ii) donates protons 

  (iii) accepts electrons (iv) accepts protons 

 (d) A lewis base, 

  (i) donates protons   (ii) accepts protons 

  (iii) donates lone pair of electrons (iv) accepts lone pair of electrons 

 (e) The specific reaction rate of a reaction depends on the 

  (i) concentration of reactant (ii) concentration of product 

  (iii) time   (iv) temperature 

 (f) In a chemical reaction catalyst is added to change the 

  (i) heat of reaction   (ii) equilibrium 

  (iii) activation energy  (iv) final product 

 (g) When a radioactive substance is subjected to vacuum, the rate of disintegration 

  (i) increases (ii) decreases (iii) is not effected (iv) reduced to zero 

 (h) Cinnabar is the ore of 

  (i) copper (ii) mercury (iii) silver (iv) zinc 

Group 'A' 

2. What is the constitution of Nucleus. Explain its stability by giving three its theories. 

3. Write short notes on the following :— 

 (a) Aufbau Principle (b) Hund's Rule (c) Pauli's Exclusion Principle 

4. Write down the basic assumptions of valence shall electron pair repulsion theory. Explain the 

water molecule structure and ammonia molecule structure on the basis of V.S.E.P.R. theory. 

5. Define LEWIS ACID and LEWIS Base. Explain your answer with suitable examples. 

6. Write notes on the following :— 

 (a) Oxidation Number (b) Nuclear Fusion (c) Carbon Dating 

Group 'B' 

7. How is ammonia manufactured by Haber's process. How does Ammonia react with heated copper 

and red hot platinum. 

8. Explain the following :— 

 (a) Transition metals ions or compounds are generally paramagnetic. 

 (b) Which one of ++Fe  or +++Fe  is more paramagnetic & why ? 

 (c) Transition metals have generally high melting and boiling point. 

9. How washing soda is prepared by solvay process on large scale. Give its theory and reactions 

involved in this method of preparation. 

10. Write short notes on the following :— 

 (a) Blue Vitrol (b) Gypsum (c) Potash Alum 

� � � 



Nalanda Open University 
Annual Exam-2013,  

Intermediate of Science, Part-I 
Mathematics, Paper-I  

Time: 3.00 Hrs.                                                                                         Full Marks: 80 
Answer any Five Questions while Question number 1 is Compulsory. All questions are of equal value. 

1.  Select the correct answer out of 4 alternative answers prescribed. Each part of the question 
carries 1 mark. 

 (a) For any three sets A, B and C, )CB(A ×× equals 

  (i) ( ) ( )CABA ′×′× U    (ii)  ( )CBA ××′    (iii) ( ) ( )CABA ×× U  (iv) ( ) ( )CABA ×× I  

 (b) The number of sub-sets of a finite set S having n elements is  

   (i) n (ii) 2n (iii) 2n - 1 (iv) 2n + 1 

 (c) In the Complex plane, the locus of the point ( )ZP  satisfying ,5ZZ =+ represents 

  (i)  a cricle   (ii)  a line parallel to the real axix  
  (iii) a line parallel to the parallel to the imaginary axix (iv) line as infinity 
 (d) The harmonic mean between numbers a & b is  

  (i) 
ab2

ba +
 (ii) 

ba

ab2

+
 (iii) 

( )
ab

ba2 +
 (iv) ( )ba2

ab

+
 

 (e) If βα , are the roots of the equation x2 + x + 1 = 0, then 33 βα +  equals 

  (i) 2 (ii) 
2

1
 (iii) 22 (iv) 23 

 (f) The value of the sum n
n

3
n

2
n

1
n C............................CCC ++++  equals 

  (i) n (ii) 2n
 (iii) 2n - 1  (iv) n - 1 

 (g) If A and B are matrices of order m ×  n, then the product matrix AB is defined if   

  (i) m 3n≠  (ii) m  =  n  (iii) m  =  n2 (iv)   every positive integral values 

 (h) If n is a non-natural number then (1 + x)n can be expanded by generalized Binomial theorem if 

  (i) x is any real number (ii)  1x <  (iii) 1x1 ≤<−  (iv) .1x ≤  

 (i) The general solution of the equation αθ tantan = , is  

  (i) απθ −= n  (ii) απθ += n  (iii) απ −
2

n
 (iv) απ +

2

n
 

 (j) In a triangle ABC, A = tan-12,  B = tan-13, then C equals  

  (i) 
4

π
     (ii) 

2

π
     (iii) 

6

π
    (iv) 

3

π
.  

 (k) In the binomial expansion of ,
x3

1
x2

9

2 





 − the term independed of x is  

  (i) 3rd (ii)  4th (iii) 5th (iv) 6th 

 (l) The line through the point (1, -2) and making equal intercepts on the Co-ordinate axes, has its 

equation  

  (i) x  +  y  = 1 (ii) x  -  y  = 1 (iii) x + y + 1 = 0 (iv) x - y + 1 = 0 

  P.T.O 



 (m) The line y = x  +  2  is tangential to the circle x2 + y2 = 1, then λ equals  

  (i) 1±  (ii) 2±  (iii) 2±  (iv) 
2

1±  

 (n) The focus of the parabola x2 + 4x + 6y - 2 = 0 is 

  (i) ( )1,2 −−  (ii) (-2, 0) (iii) 






−
2

1
,2  (iv) 







 −−
2

1
,2  

 (o) The eccentricity of the ellipse 25x2 + 16y2  = 400 is  

  (i) 
5

4
 (ii) 

5

3
 (iii) 

4

3
 (iv) 

7

5
 

 (p) The condition for the tangency of the line y = mx  + c to the hyperbola 
2

2

2

2

b

y

a

x −  = 1 is that C2 

equals  

  (i) a2m2  +  b2
 (ii) a2m2 - b2 (iii) m2b2 - a2 (iv) b2m2 - a2 

2. (i) Define carterian product of two non-empty sets let A = {1, 2, 3}, B = {1, 4, 6}, then find 

( )CBA −×  

 (ii) What do you mean by a bijective map? Let ,YX:f → where X = {a, b, c} and Y = {7, 8, 9}. 

Give the design of 'f' so that its becomes bijection.  
3. (i) For any two elements p and q in a Boolean Algebra, show that .1qpqqppqqpp =′′+′+′+′+  

 (ii) Construct the truth table for the statement p + qr. 

4. (i) Fine the square roots of 3 + 4i 

 (ii) If ax = by  =  zc and a, b, c are in G.P., then show that x, y, Z  are in H.P. 

5. (i) If the ratio of the roots of the equation ax2 + bx + b = 0 equals p : q. Prove that 

.0
a

c

p

q

q

p
=++  

 (ii) Show that the expression 
4x3x

4x3x
2

2

++
+−

lies between 7 and 
7

1
 for all real values of x.  

6. (i) Use mathematical induction to prove that 10n + 3 x 4 n + 2 + 5 is divisible by 9. 

 (ii) From 4 officers and 8 jawans, in how many ways 6 persons can be chosen so as to (a) include 

exactly one officer (b) include at least one officer. 

7. (i) In how many ways can 11 boys and 12 girls can sit in a row so that no two boys be together?  

 (ii) Find a term (if possible) independent of x in the binomial expansion of .
x5

1
x 72








 +  

8. (i) If A + B + C = ,π  then prove that sin2A + sin2B + sin2C = 4sinA sinB sinC. 

 (ii) Find the general solution of the trigonometric equation .32tantan32tantan =++ θθθθ  

9. (i) Determine the circum centre of the triangle whose vetices are (-2 , -3), (-7 , -6) and (-1, 0). 

 (ii)  Formulate the equations of internal bisector of angle between the line 3x - 4y + 1 = 0 and      
  5x + 12y - 2 = 0. 
10. (i) Find the equation of the circle whose centre is (3, 2) and touching the line 4x + 3y + 7 = 0. 

 (ii) Compute the equation of the parabola whose focus and vertex are (6, 4) and (+2, 0) respectively.  



Nalanda Open University 
Annual Exam-2013,  

Intermediate of Science, Part-I 
Botany, Paper-I  

Time: 3.00 Hrs.                                                                                         Full Marks: 80 
Answer any Five Questions while Question number 1 is Compulsory. All questions are of equal value. 

1.  Select the correct answer in following statements: 

 (i) Small pox is caused by 
  (a) Fungi (b) Virus (c) Protozoa (d) Bacteria 
 (ii) Stipule is the part of  
  (a) Flower (b) Leaf (c) Stem (d) Root 
 (iii) Edible part of apple is 
  (a) Fruit (b) Thalamus (c) Seed (d) All the above 
 (iv)  Chloroplasts are spiral in  
  (a) Chlamydomonas (b) Bryophyta (c) Spirogyra (d) Nostoc 
 (v) Vessel is found in  
  (a) Phloem (b) Xylem (c) None of these (d) Both of these 
 (vi) A cell increases in volume when placed in a solution which one it is? 
  (a) Hypertonic (b) Isotonic (c) Hypotonic (d) None of these 
 (vii) Epiphytes grow on trees. This relation is known as  
  (a) Commensalism (b) Parasitism (c) Competition (d) Mutualism 
 (viii) Nitrogen is fixed in root nodules of legumes by 
  (a) Nostoc (b) Fungi (c) Rhizobium (d) Azotobacter 
 (ix) The reactions of glycolysis occurs in 
  (a) Mitochondria  (b) Cytoplasm (c) None of the two (d) Both in (a) and (b) 
 (x) Annual ring helps in detecting one of the following 
  (a) Age of the plant (b) Thickness of stem (c) Hardness of Stem (d) None of the above 
 (xi) Binomial nomenclature was introduced by  
  (a) Aristotle (b) Theophrastus (c) Mendel (d) Carolus Linnaeus 
 (xii) Guard cells differ from epidermal cells in having  
  (a) Vacuole (b) Cell wall (c) Chloroplast (d) Vacuole 
 (xiii) Assimilatory power refers to 
  (a) Production of ATP and NADPH2 (b) Reduction of CO2 
  (c) Splitting of water  (d) Disintegration of plastids 
 (xiv) CO2 acceptor in C3 plant is 
  (a) PGA (b) OAA (c) RUDP (d) PEPA 
 (xv) Replication of DNA is brought about by an enzyme called 
  (a) Polymerase (b) Reductase  (c) Kinase (d) Oxidase 
 (xvi) Genes are composed of 
  (a) Protein (b) RNA only (c) DNA only (d) DNA and RNA 
2.  Describe the floral characters of Solanceae with floral diagram and floral formula. Give botanical 

name of two common plants of this family. 
3.  Mention the detailed structure of a bacterial cell. 
4.  What is respiration? Give an account of Krebs Cycle. 
5.  Give an account of pond ecosystem. 
6.  What is sex linked inheritance? Describe this with examples. 

or 
  Describe the process of crossing over and discussits significance. 
7.  How will you prove that DNA is genetic material? 
8.  What is pollution? Describe the sources of water pollution and its control. 
9.  Describe the structure and function of Mitochondria. 
10.  Write short notes on any four of the following: 
  (a) Acid Rain  (b) Annual Ring  
  (c) Golgi Bodies  (d) Microbes in Industry  
  (e) Cereals   (f) Cell Cycle 

*  *  * 
 



Nalanda Open University 
Annual Exam-2013, I.A/I.Sc./I.Com. Part-I 

L L English Paper-I 
Time: 3.00 Hrs.                                                                                         Full Marks: 80 

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

Answer any five questions. Question no.1 is compulsory. All questions carry equal 

marks. 

1. Choose the correct answer of each of the following questions from the options given 

below.  

 (i) Who has written "The Will and Testament"? 

  (a)  M.K. Gandhi   (b) R.K. Narayan  (c) Jawahar Lal Nehru 

 (ii) What message does it Convey? 

  (a) Patriotism  (b) Religious fervour  (c) War 

 (iii) Why does Pandit Nehru want a handful of ashes thrown into the Ganga? 

  (a) Does it show his love for the river?  

  (b) Does it mean that Ganga is important for the Hindus?  

  (c) Does it show his love for his Country?  

 (iv) Who has written "The unity of Indian Culture"? 

  (a) Humayun Kabir (b) R.K. Narayan (c) E.H. Forster 

 (v) Is "The unity of Indian Culture"? 

  (a) an extract of novel  (b) a political discourse  (c) a speech extract 

 (vi) Do you think that Civilization and Culture are 

  (a) one and the same thing  (b) interdependent  (c) different from one another.  

 (vii) Who has written "An Astrologer's Day"? 

  (a) ) R.K. Narayan (b) Rabindranath Tagore (c) E.M. Forster 

 (viii) Why did the astrologer leave his village? 

  (a) Looking for a job (b) for earning money (c) Because of his criminal act 

 (ix) Is "An Astrologer's Day"?  

  (a) an extract of a novel  (b) A short story  (c) An essay.  

 (x) Who has written "Ode on Solitude"? 

  (a) Alexander Pope  (b) John Dryden (c) William Wordsworth 

 (xi) What is an Ode?  

  (a) a poem   (b)  a prose piece  (c) a Satire 

 (xii) Why does the poet want to live unseen and die unlamented?  

  (a) He does not want popularity  (b) He loves a quiet and peaceful death

  (c) He does not Want name and fame.  

 (xiii) The poem "Martha" has been written by 

  (a) Shakespeare (b) Walter De La Mare  (c) Shelley 

 (xiv) Martha in her stories tells us about 

  (a) ghosts and fairies  (b) reality of life  (c) love for one's country 

2. Give your impression of Alexander the Great as a Warrior.  

3. Bring out the charming qualities of Portia as a heroine.  

4. Why is "Quit India Movement" significant in Indian history? Give reasons for your answer.   

5. Write a critical appreciation of "Where the Mind is without fear". 

6. What impression of "The Coming Man" have you formed after reading it? Narrate your 

 impressions.  

* * * 



 

Nalanda Open University 
Annual Exam-2013 

I.A/I.Sc./I.Com. Part-I 
fgUnh Hkk"kk ,oa lkfgR;] i= &AfgUnh Hkk"kk ,oa lkfgR;] i= &AfgUnh Hkk"kk ,oa lkfgR;] i= &AfgUnh Hkk"kk ,oa lkfgR;] i= &A    

le;%&3 le;%&3 le;%&3 le;%&3 ?kaVs                                             ?kaVs                                             ?kaVs                                             ?kaVs                                                 iw.kkZad&iw.kkZad&iw.kkZad&iw.kkZad&80808080    
    

izFke [kaM ls rhu vkSj f}rh; [kaM rFkk r`rh; [kaM ls ,d&,d iz'u dk mÙkj nhft, A izFke [kaM ls rhu vkSj f}rh; [kaM rFkk r`rh; [kaM ls ,d&,d iz'u dk mÙkj nhft, A izFke [kaM ls rhu vkSj f}rh; [kaM rFkk r`rh; [kaM ls ,d&,d iz'u dk mÙkj nhft, A izFke [kaM ls rhu vkSj f}rh; [kaM rFkk r`rh; [kaM ls ,d&,d iz'u dk mÙkj nhft, A     
lHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa A    

    

    izFke [kaMizFke [kaMizFke [kaMizFke [kaM    

1- ,d lekt&lq/kkjd ds :i esa dchjnkl dk ewY;kadu dhft, A 

2- lwjnkl dh HkfDr&Hkkouk dks Li"V dhft, A 

3- ehjkckbZ dh fojg&osnuk dh fo'ks"krkvksa dk mYys[k dhft, A 

4- ^vk¡lw* ds izfrikn~; ds ckjs esa viuk er izLrqr dhft, A 

5- fujkyk }kjk fyf[kr ^fo/kok* 'kh"kZd dfork dk HkkokFkZ vius 'kCnksa esa fyf[k, A 

6- ^lq[k&nq[k* 'kh"kZd dfork ds HkkokRed&lkSUn;Z dk mn~?kkVu dhft, A 

f}rh; [kaMf}rh; [kaMf}rh; [kaMf}rh; [kaM    

7- ^jf'ejFkh* ds vk/kkj ij d.kZ dk pfj=&fp=.k dhft, A 

8- ^Hkwfetk* ds vk/kkj ij lhrk ds pfj= dh fo'ks"krk,¡ crk,¡ A 

r`rh; [kaMr`rh; [kaMr`rh; [kaMr`rh; [kaM    

9- egkdkO; fdls dgrs gSa\ le>k;sa A 

10- :id] miek] mRisz{kk vkSj vfr'k;ksfDr vyadkj dk y{k.k mnkgj.k ds lkFk fyf[k, A 

****** 

 



 

Nalanda Open University 
Annual Exam-2013 

I.A/I.Sc./I.Com. Part-I 
fgUnh fgUnh fgUnh fgUnh jk"VªHkk"kkjk"VªHkk"kkjk"VªHkk"kkjk"VªHkk"kk] i= &] i= &] i= &] i= &    AAAA    

le;%&3 ?kaVs                                             le;%&3 ?kaVs                                             le;%&3 ?kaVs                                             le;%&3 ?kaVs                                                 iw.kkZad&iw.kkZad&iw.kkZad&iw.kkZad&100100100100    
    

[kaM&1 vkSj [kaM&2 ls nks&nks rFkk[kaM&1 vkSj [kaM&2 ls nks&nks rFkk[kaM&1 vkSj [kaM&2 ls nks&nks rFkk[kaM&1 vkSj [kaM&2 ls nks&nks rFkk [kaM&3 ls ,d iz'u dk mÙkj fyf[k, A  [kaM&3 ls ,d iz'u dk mÙkj fyf[k, A  [kaM&3 ls ,d iz'u dk mÙkj fyf[k, A  [kaM&3 ls ,d iz'u dk mÙkj fyf[k, A     
lHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa A    

    

    [kaM&1[kaM&1[kaM&1[kaM&1    
    

1- lwjnkl dh HkfDr&Hkkouk dks Li"V dhft, A 

2- fcgkjh yky dk thou&ifjp; nhft, A 

3- fHk{kqd dfork dh fo'ks"krkvksa ij izdk'k Mkfy, A 

4- vFkZ Li"V dhft, & 
 ¼d½ r#oj Qy ugha [kkr gS] ljoj fi;fga u iku A 
  dg jghe ijdkt fgr laifÙk lapfg lqtku AA 

 ¼[k½ rjfu ruwtk rV reky r#oj cgq¡ Nk;s A 
  >qds dwy lks ty ijlu fgr eugq¡ lqgk;s AA 

[kaM&[kaM&[kaM&[kaM&2222    

 

5- ^lkfgR; dk Lo#i* fuca/k dk lkjka'k fyf[k, A 

6- fjiksrkZt vkSj ;k=k lkfgR; esa varj ij izdk'k Mkfy, A 

7- lqHkku [kk¡ dk pfj= fp=.k dhft, A 

8- ^iRuh* dgkuh dh fo'ks"krk,¡ crkb, A 
[kaM&[kaM&[kaM&[kaM&3333    

 

9- iz;kstuewyd fgUnh ds fofo/k :i rFkk O;ogkj {ks= dk fu/kkZj.k dhft, A 

10- lEizs"k.k ds fofo/k :iksa dk ifjp; nhft, A 

 
****** 



 

Nalanda Open University 
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I.A/I.Sc./I.Com. Part-I 

(Hindi Composition)    fgUnh jk"VªHkk"kkfgUnh jk"VªHkk"kkfgUnh jk"VªHkk"kkfgUnh jk"VªHkk"kk    
vfgUnh Hkkf"k;ksa ds fy, vfgUnh Hkkf"k;ksa ds fy, vfgUnh Hkkf"k;ksa ds fy, vfgUnh Hkkf"k;ksa ds fy,     

le;%&le;%&le;%&le;%&
2

1
1  ?kaVs                                              ?kaVs                                              ?kaVs                                              ?kaVs                                                 iw.kkZad&iw.kkZad&iw.kkZad&iw.kkZad&50505050    

    
izR;sd [k.M ls iz'u p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj fyf[k, A lHkh iizR;sd [k.M ls iz'u p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj fyf[k, A lHkh iizR;sd [k.M ls iz'u p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj fyf[k, A lHkh iizR;sd [k.M ls iz'u p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj fyf[k, A lHkh iz'uksa ds vad leku gSa Az'uksa ds vad leku gSa Az'uksa ds vad leku gSa Az'uksa ds vad leku gSa A    

    

    [kaM&[kaM&[kaM&[kaM&dddd    

    

1- dchj dh dforkvksa ds Hkko&lkSUn;Z ij ǹf"V Mkfy, A 

2- ^fo'o osnuk* 'kh"kZd dfork dk HkkokFkZ fyf[k, A 

3- jghe ds dkO; dk ewy mís'; D;k gS\ foospuk dhft, A 

4- ^Lok/khu Hkkjr dh lsuk* ds mís'; ij izdk'k Mkfy, A 

5- O;k[;k dhft, % 

 ¼d½ cM+h tyu gS bl Tokyk esa 
  tyuk dksbZ [ksy ugha gS A 
  b/kj ns[krk gw¡ d:.kk ls 
  ekuork dk esy ugha gS AA 

 ¼[k½ ts xjhc ij fgr djsa rs jghe cM+ yksx A 
  dgk lqnkek ckiqjks] Ñ".k ferkbZ tksx A 

[kaM&[kaM&[kaM&[kaM&[k[k[k[k    

6- ^iwl dh jkr* dgkuh ds dFkk&uk;d dk pfj= fp=.k dhft, A 

7- vkyksP; js[kkfp= ds vk/kkj ij fcUnk dk pfj= fp=.k dhft, A 

8- jkgqy lkaÑR;k;u dk ifjp; nhft, A 

9- fjiksrkZt ys[ku esa Q.kh'oj ukFk js.kq dh Hkwfedk dk o.kZu dhft, A 

10- mfeZyk ds fo"k; esa Hkkjrh; dfo;ksa us dSlh mnklhurk fn[kykbZ gSa\ 

 
****** 
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Answer any five questions, while Question No. 1 is compulsory. All questions carry equal marks. 

1. Select the correct answer out of 4 alternative answer prescribed. Each part of the question carries 

1 mark. 

 (a) The value of 
x

xCos
Lim
x

log
0→

 is equal to, (i) 1 (ii) 0 (iii) –1 (iv) ∝  

 (b) If xy = 1, then 
dx

dy
 equals to, (i) xy (ii) 

x

y
 (iii) 

x

y–
 (iv) 

y

x–
 

 (c) The instantaneous time rate of change of the function ( ) 19)( – =+= tatetetf tt , is equal 

to, (i) 1 (ii) –1 (iii) 0 (iv) 9 

 (d) The function f(x) = x³ + 5 is an increasing function for 

  (i) Rx ∈  (ii) [ [∝+∈ ,0x  (iii) ] ]0,– ∝∈x  (iv) no where in R 

 (e) The point of inflexion of 733– 23 ++ xxx , is 

  (i) x = 0 (ii) x = 1 (iii) x = –1 (iv) x = 2 

 (f) ∫ dxxlog  equals 

  (i) c
x

+1
 (ii) ce x +  (iii) ( ) c

e
xx +log  (iv) cxx +log  

 (g) The value of the integral ∫
1

0
2–1 x

dx
 equals, (i) 

2

π
 (ii) π  (iii) 2π  (iv) 

4
π  

 (h) The general solution of 
x

y

dx

dy =  is, 

  (i) cey x +=  (ii) cex y +=  (iii) cxy =  (iv) xcey =  

 (i) If û  is a non-zero unit vector and λ  is a scalar such that ûλ  becomes unit vector, then λ  

equals, (i) 1 (ii) –1 (iii) 0 (iv) not defined 

 (j) If ba
rr

,  and ba
rr

+  be unit vectors, then the angle between a
r

 and b
r

 is, 

  (i) 6
π

 (ii) 4
π

 (iii) 3
π

 (iv) 2
π

 

 (k) The zx –  plane divides the line joining the points (1, 3, 5) and (5, –6, 4) in the ratio, (i)

 
2

1
 (ii) 2 : 1 (iii) 1 : 3 (iv) 1 : 4 

 (l) The probability of having 53 Sundays in a non-leap year is, 

  (i) 
7

2
 (ii) 

7

1
 (iii) 

365

52
 (iv) 

365

53
 

 (m) A particle moving under uniform acceleration 'f' and initial velocity 'u' will describle 

( )1–2
2

1
nfu +  distance in, 

  (i) thn  second (ii) (n – 1) seconds (iii) 2n seconds (iv) 2n – 1 seconds 

 



 (n) A particle is projected vertically upwards with a velocity 56 m/s and the acceleration due to 

gravity is 9.8 m/s², than the greatest height ascended is, 

  (i) 320 m (ii) 160 m (iii) 80 m (iv) 98 m 

 (o) Two like parallel forces P and 2P are acting at two point's distant 3 units. Then the distance 

of their resultant from P is, 

  (i) 2 units (ii) 1 unit (iii) 2
5  units (iv) 2

3  units 

 (p) The magnitude of the resultant force (complainer) Panel P3  inclined at 30° with each 

other is, 

  (i) 7 P (ii) P7  (iii) 5 P (iv) P5  

2. Draw the graph of the function ( ) xxf =  and examine its continuity and differentiability at the 

origin. 

3. Derive the value of 
dy

dx
 from the relation ( ) ²sin tan

xx xyx =+ . 

4. (a) Find the equation of the normal to the curve 06–4²² =++ yxyx  at the point (1, 1). 

 (b) Show that the maximum value of the function 
x

x
1+  is less than its minimum value. 

5. Evaluate the following integrals :— 

 (a) dx
x

xCos
∫ 2

1–

–1
 (b) ( )∫ dxx

3
log . 

6. Compute the value of integral given below :— 

 (a) ∫ +

2

0 tancot

tan
π

xx

x
 (b) ( )∫ +

1

0 ²

²

bxa

dxx
 

7. Solve the following differential equations :— 

 (a) 3xyy
dx

dy =+  (b) 5)0(,1 =+= ywherexe dx

dy

 

8. (a) Let A and B be two points having position vectors a
r

 and b
r

 respectively with reference to 

the origin 0 and c is a point on AB dividing it in the ratio m : n, then show that position 

vector of c is 
nm

anbm

+
+

rr

. 

 (b) Show that the vectors kjikji ˆ4–ˆ4–ˆ2,ˆ2ˆ3–ˆ +  and kji ˆ–ˆ2ˆ3 + are linearly independent. 

9. (a) Introduce the concept of moment of a force about a point and establish the varignon's 

theorem on moments. 

 (b) Forces IN, 2N, 3N, 4N and 2 2 N act at a point in directions AB, BC, CD, DA and AC where 

ABCD is a square. Show that the forces are in equilibrium. 

10. (a) Find the resultant of two velocities u and v making α  angle with each other. 

 (b) A stone is thrown horizontally with a velocity gh2  from the top of the tower of height h. 

Find the point where it strikes the ground level through the foot of the tower. 

11. (a) Define conditional probability and apply it in the establishment of Baye's theorem. 

 (b) A can hit a target thrice in 5 shots, B twice in 5 shots and C thrice in 4 shots. Find the 

probability of two shots hitting the target. 

* * * 
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Answer Five Questions.  Question No. 1 is Compulsory. Attempt  Two questions 

from Group 'A' and Group 'B'. All Questions carry equal Marks. 

1. Choose the correct answer in the following :— 

 (a) The volume of a given mass of a gas at constant temperature is inversely proportional to its pressure, 

is statement of 

  (i) Boyle's Law (ii) Charles Law (iii) Auogadro's Law (iv) None of these 

 (b) In which of the following reaction cp KK = . 

  (i) 523 PclclPcl ⇔+  (ii) )()()( 2523523 lOHHCOOCCHlOHHClCOOHCH +⇔+  

  (iii) )(2)()(2 322 gSOgOgSO ⇔+  (iv) )(2)()( 322 gSOgOgN ⇔+  

 (c) If in OHNH4  solution ClNH4  is added, concentration of HO  decreases because of 

  (i) hydrolysis   (ii) common ion effect 

  (iii) dissociation of ClNH4   (iv) solubility of ClNH4  

 (d) 100 ml 4210 SOHM  solution is added to 100 ml NaOHM
10  solution, the resulting solution was made 1 

leter by adding water, the Hp  of the solution of will be 

  (i) 7 (ii) 2 (iii) 12 (iv) 1 

 (e) The apparatus is used for electrolysis is called 

  (i) Electro chemical cell  (ii) Voltmeter 

  (iii) Coulometer   (iv) All of the above 

 (f) The same quantity of electricity is passed through 4CuSO  and 3AgNO  solution. If mass of Cu  (at.wt 

= 63.5) deposited was 6.35 gm then mass of Ag (at.wt = 108) deposited was 

  (i) 21.6 gm (ii) 2.16 gm (iii) 6.35 gm (iv) 10.8 gm 

 (g) The hybridisation of carbon in Methane is,     (i)  Sp         (ii) Sp²         (iii) Sp³         (iv) dSp² 

 (h) Ethyl alcohol ( )OHHC 52  and dimethyl ether ( )33OCHCH  both have same molecular formula but 

they differ in their chemical properties, such isomerism is shown by 

  (i) Position Isomerism  (ii) Metamerism 

  (iii) Functional isomerism  (iv) Chain isomerism 
Group 'A' 

2. Define and explain Dalton's Law of partial pressure of a gas. Establish a relationship between partial 

pressure of gas and total pressure in a mixture. 

3. Show that fcc and bcc lattice consists of 4 and 2 atoms per unit cell. Calculate the void space in simple cubic 

lattice. 

4. State and explain Hess's law of constant Heat Summation. What are its application ? 

5. State law of mass action and deduce expression for equilibrium constant for the reaction 

yDxCmBnA +⇔+ . Establish relationship between cp KandK . 

6. Write notes on the following :— 

 (a) Buffer Solution (b) Common ion effect (c) Hp  of a solution 

Group 'B' 

7. How is formic Acid prepared in the Laboratory ? How does it differ from acetic acid ? 

8. How is first member of alkyne prepared ? Give its reaction with 

 (a) 20% 42SOH  at 80°c in presence of 1% 4HgSO . (b) Treated with Na in liquid 3NH  

 (c) Treated with 2H  in presence of 4/ BaSOPd  (d) Treated with HCN. 

9. Give two different methods of preparation of aldehyde & ketone. How does aldehyde react with following 

:— (a) NaOH solution (b) Tollen reagent (c) Phenyl hydrazine 

 Give equation to explain your answer. 

10. (a) Explain the term Polymers and polymerisation. 

 (b) Write short notes on the following :— (i) P.V.C (ii) Polyster 
� � � 
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Answer any Five Questions, in which Question No. 1 is Compulsory. All Questions carry equal Marks. 

1. Select the correct option in each of the following. Each part of the questions carries 1 mark. 

 (a) Total internal reflection may occur when a ray travels from, 

  (i) air to water (ii) air to glass 

  (iii) vaccum to air (iv) glass to water 

 (b) Which of the following optical instruments contains a diverging lens in addition to 

converging lens, 

  (i) Simple microscope (ii) Compound microscope 

  (iii) Galilean telescope (iv) Astronomical telescope 

 (c) A normal human eye is said to be under maximum strain in order to see object at, 

  (i) Far point (infinite distance) (ii) Near point (or L.D.D.V.) 

  (iii) Double the near point (iv) Any where beyond near point 

 (d) According to Rayleigh's theory of scattering , 

  (i) Blue wavelengths are scattered less than red 

  (ii) Red wavelengths are scattered less than blue 

  (iii) Amounts of scattering for both blue and red wavelengths are same 

  (iv) Yellow light is most scattered while blue & red less scatter. 

 (e) Which of the following statements is false, 

  (i) LASER light is highly monochromatic (ii) LASER light is highly coherent 

  (iii) LASER light cannot be sharply focused (iv) LASER light is highly directional 

 (f) Two thin lenses of focal length 20 cm and –40 cm are placed in contact. The power of the 

combination is, 

  (i) 5D (ii) –7.5 D 

  (iii) 10 D (iv) 2.5 D 

 (g) The equivalent capacitance of the given combination is 

 
  (i) Fµ14  (ii) Fµ11  

  (iii) Fµ
7
8  (iv) Fµ5  

 (h) Measurement of resistance with meter bridge is based on the principle of, 

  (i) De Sauty's bridge (ii) Anderson's bridge 

  (iii) Wheatstone bridge (iv) None of these 

 (i) The ratio of equivalent resistance between the points x and y to that between the points 

A & B in the figure below  is, 

  (i) 1 : 1 (ii) 2 : 1 

  (iii) 4 : 1 (iv) 5 : 1 

 (j) Two wires of the same length are shaped into a square and a circle respectively and they 

carry the same current. Then, the ratio of their magnetic moments is, 

  (i) 2 : π  (ii) π  : 2 

  (iii) 4 : π  (iv) π  : 4 
P.T.O. 



 (k) An LCR series circuit is connected to an alternating current source. At resonance, the 

phase difference between the applied voltage and the current flowing through the 

circuit is, 

  (i) π  (ii) π /2 

  (iii) π /4 (iv) 0 

 (l) A moving coil galvanometer gives a full scale deflection when a A1 µ current passes 

through it. If the resistance of the galvanometer is 1,000 ohms then the shunt to be used 

to convert the galvanometer into 1A ammeter is, 

  (i) Ω3–10  (ii) Ω2–10  

  (iii) Ω1–10  (iv) Ω1  

 (m) The Balmer series of spectral lines arise from, 

  (i) 2→n  (ii) 1→n  

  (iii) 3→n  (iv) 4→n  

 (n) The de Broglie wavelength of electrons of kinetic energy 5 kev is nearly, 

  (i) 1.6A° (ii) 0.16A° 

  (iii) 0.016A° (iv) 16A° 

 (o) The current flowing in an intrinsic n – p junction rectifier is related to the bias voltage V 

as, 

  (i) I = I0 (ii) I = V/R 

  (iii) ( )1–0
kTeVeII =  (iv) ( )10 += kTeVeII  

 (p) For a transistor, the parameter β  has the value 99 then the parameter α  will have the 

value, 

  (i) 0.9 (ii) 1.0 

  (iii) 0.99 (iv) 9.0 

2. Explain what you mean by (i) deviation and (ii) dispersion by a prism. What is the maximum 

and minimum deviation ? How can deviation with dispersion be achieved ? 

3. What is scattering of light ? How can you explain the phenomena of (i) Blueness of sky (ii) 

Redness of sun at the time of sunset or sunrise & (iii) formation of Rainbow in the sky? What 

do you mean by secondary rainbow ? 

4. Derive relevant formula for diffraction of light by a single slit. 

5. With the help of a neat diagram, derive the lens maker's formula. What are the assumptions in 

making the derivation of the formula? 

6. Derive Snell's law of refraction on the basis of Huygen's principle. Distinguish clearly between 

coherent and non-coherent sources of light. 

7. Obtain the formula for the electric potential and field due to an electric dipole. What is the 

force and torque experienced by a dipole placed in a uniform electric field. 

8. State and explain Faraday's law of electromagnetic induction. Obtain the value of induced 

E.M.F. in a coil rotating in a uniform magnetic field. 

9. Describe the construction and action of a moving coil galvanometer. Explain how it can be 

converted into (i) an ammeter & (ii) a voltmeter. 

10. What is Bohr model of Atoms ? How can this be used to describe different types of series 

spectra in Hydrogen atom ? 
� � � 
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Answer any Five Questions while Question number 1 is Compulsory. All questions are of equal value. 

1.  Select the correct answer out of 4 alternative answers prescribed. Each part of the question 

carries 2 marks. 

 (i) At what stage the chromoses are arranged on equatorial plane? 

  (a) Prophase (b) Metaphase (c) Anaphase (d) Telophase 

 (ii) Gametes are formed during  

  (a) Spermatogenesis (b) Oogenesis (c) Gametogenesis (d) Fertilization 

 (iii) Leydig Cells are found in: 

  (a) Ovary (b) Vasa deferens (c) Testis (d) Stroma 

 (iv) Which one is disaccharides: 

  (a) Ribose (b) Fructose (c) Lactose (d) Peptose 

 (v)  Mammalian heart is: 

  (a) 2-Chambered (b) 4-Chambered (c) Single Chambered (d) 3-Chambered 

 (vi) Theory of Natural Selection was given by: 

  (a) Lamark (b) Darwin (c) Weismann (d) Wallace 

 (vii) Colleteral gland is found in: 

  (a) Earthworm (b) Cockroach (c) Pila (d) Starfish 

 (viii) Which of the following endocrine glands secrete insulin? 

  (a) Pituitary  (b) Adrenal (c) Thyroid (d) Isbt of Langerhans 

2.  Write short notes on any two of the following: 

  (a) Mutation (b) DNA fingerprinting (c) Gastrulation (d) Contractile vacuoles 

3.  Describe the structure and classification of protein. 

4.  Write an essay on variation. 

5.  Describe the respiratory system of frog. 

6.  Give an account of pituitary gland. 

7.  Give an account of three-germinal layers of frog in the course of its development. 

8.  Describe the reproductive system of cockroach. 

9.  Describe the mitotic cell division in an animal cell. 

10.  Describe the digestive system of Earthworm. 
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Answer all Question. The figure in the margin indicate full marks.  
1. Write an essay in about 250words on any one of the following:-                                                       20 

 (a) Winter Flowers  (b) A Book Fair you have visited  

 (c) An interesting Cricket Match (d) Evils of Corruption in India  

 (e) Rising Prices  (f) Discipline.  

2.  Write a letter to your father, explaining what you propose to do after examination.                 15 
Or 

 Write a letter to the Mayor, PMC, requesting him to take urgent steps for removing the garbage 

that has accumulated in your wealth. 

3. Turn the following into Indirect speech:                                   05 

 (a) The officer said, "I have not been able to finish my work this evening". 

 (b) He said to me, "The rain has been falling since day break and you can not go unless it stops". 

 (c) The teacher said, "Sweet are the uses of adversity".   

 (d) The teacher said to me, "What are you doing?" 

 (e) He said to me, "Give me your pencil". 

4. Fill in the blanks with suitable Prepositions:                                    05 

 (a) The tiger was killed ........................ the hunter ........................ a gun. 

 (b) It has been raining ........................ yesterday.   

 (c) He stayed here ........................ Sunday ........................ Thursday.  

 (d) He remained confined ........................ bed ........................ weeks.  

 (e) I congratulated him ........................ his success.  

5. Turn the following into Passive Voice.                                     05 

 (a) All the boys laughed at him.  

 (b) Mohan gave him a book. 

 (c) Do not insult the poor.  

 (d) Columbus discovered America.  

 (e) The dog bit him on the leg.  

6. Put the verbs in brackets in sentences below in their correct form of tense:                                   05 

 (a) Mohan (teach) in this school since 1970. Before he (come) here, he (live) in Delhi. Now 

    he (live) in a village and (come) to school everyday by train.   

7. Fill in the blanks with Who, Which and That.                                    05 

 (a) There lived a king in Great Britain, ........................ had three daughters.  

 (b) The tree under ........................ he was standing fell down.  

 (c) The aeroplane ........................ took off at 12 noon reached safely.  

 (d) I love my mother ........................  brought me up with a great care.   

 (e) The king ........................ was crowned yesterday looked majestic.  

8. Use the following in your own sentences:-                                    10 

 Make out; Make up; Put down; Put up; Put up with; See through; Stand against; Stand by; Set out; 

Sat in.  

9. Translate the following into English:-                                     10 
 rqylhnkl us jkek;.k dh jpuk dh A blesa jkepUnz th dh dgkuh gS A bUgksaus jko.k dks ekjdj yksxksa dh HkykbZ dh A 

vUr esa lhrk lfgr os v;ks/;k ykSV vk;s A os vkn'kZ iq#"k Fks A 

****** 
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fgUnh Hkk"kk ,oa lkfgR;] i= &fgUnh Hkk"kk ,oa lkfgR;] i= &fgUnh Hkk"kk ,oa lkfgR;] i= &fgUnh Hkk"kk ,oa lkfgR;] i= & II    
le;%&3 le;%&3 le;%&3 le;%&3 ?kaVs              ?kaVs              ?kaVs              ?kaVs                                                                                                                          iw.kkZad&80iw.kkZad&80iw.kkZad&80iw.kkZad&80    

    
izR;sd [kaM ls iz'uksa dk p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj nhft, A izR;sd [kaM ls iz'uksa dk p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj nhft, A izR;sd [kaM ls iz'uksa dk p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj nhft, A izR;sd [kaM ls iz'uksa dk p;u djrs gq, dqy ik¡p iz'uksa ds mÙkj nhft, A     

lHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa AlHkh iz'uksa ds vad leku gSa A    
    

izFke [kaMizFke [kaMizFke [kaMizFke [kaM    
    

1- xksfi;ksa dh Hkxon~HkfDr dh fo'ks"krk,¡ crk,¡ A 
 

2- ^ubZ leh{kk iz.kkyh* ds vuqlkj leh{kk ds D;k vk/kkj gS\ 
 

3- lkfgR; dSls tkrh; fo}s"k nwj dj ldrk gS\ 
 

4- ßlM+d dksjk fl)kar gh ugha tkurh] deZ Hkh tkurh gS* & Li"V dhft, A 
 

5- ^'krjat ds f[kykM+h* dgkuh dk lkjka'k fyf[k, A 
 

6- ^jh<+ dh gM~Mh* dh dFkkoLrq dk fo'ys"k.k dhft, A 
    

f}rh; [kaMf}rh; [kaMf}rh; [kaMf}rh; [kaM    
 

7- eukst'kadj dh pkfjf=d fo'ks"krkvksa dks mn~?kkfVr dhft, A 
 

8- ^v'kksd* ds f'kYi ij fopkj dhft, A 
    

[kaM&[kaM&[kaM&[kaM&xxxx    
 

9- HkfDrdky dh ì"BHkwfe dk la{ksi esa o.kZu dhft, A 
 

10- dchj vkSj HkkjrsUnq dk ifjp; nhft, A 
 

****** 

 
 

 

    


