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There are two sections to the paper. In the first section there are 30 multiple choice 
questions of 3 marks each. In the second section there are 10 questions, each carrying 6 
marks. Answers should be marked ONLY on the answer sheet provided to you. Rough 
work may be done at the back of the question paper. CALCULATORS ARE NOT 
ALLOWED.  
  
Approximate values of some important constants: 
Mass of Earth ~ 6 x 1024 kg                                   Mass of Sun ~ 2 x 1030 kg 
Radius of Earth ~ 6,000 km                              Radius of Sun ~ 7 x 810  meter 
1 AU ~ 1.5 x 1110  meter                                    1 parsec ~ 3.26 light years  
1 year ~ 3 x 710  sec                                           Speed of light ~   3x  108 m/s 
Charge of electron ~   1.6 x 10-19 C                  Mass of electron ~   9 x 10-31 kg   
Avogadro Constant ~   6.02 x 1026 / mole         Mass of proton ~   1.7 x 10-27 kg 
Gravitational Constants ~ 6.7 x 10-11 (MKS)    Planck Constant ~ 7 x 10-34 Js 
Boltrzmonn’s Constant ~ 1.4 x 10-33 J/K      Stefan’s Const ~   6 x 10-8 J/s/m2 
g = 10 m/s2 
                                            

ATTEMPT ALL QUESTIONS  
Total marks: 150                                                         Duration: 120 Minutes 
 
(You have to be born between January 1, 1989 and December 31, 1990) 
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                                           Section I 
 
There are 30 questions each having one correct option. Each correct answer carries 
3 marks while each wrong answer has a penalty of 1 mark 
 
 

1) Two magnetic flat plates with N and S pole are brought close so that a field of 2.0 T 
is created between them. An electron is fired between the plates at 10 km/s so as to 
move perpendicular to the field. Calculate its final speed. 

a) 10/ 2 km/s b) 10 km/s 

c) 102 km/s    d) 100 km/s 

2) What is the maximum value of the expression cos( )a +cos( )b +cos( )g  if 
a b g p+ + =  

a) 1/4                         b) 1/2 
c) 1                            d) 2 

3) The following I – V curves are given for 3 samples. Which of them obey(s) Ohm’s 
Law? 

                                                              i 
  ii    iii  

                      I 
 
 
                       
                                      V         

a) only i                     b) i and ii       
c) ii and iii                 d) none of them 

4) Three resistances of value 1, 2 and 5W have to be connected in such a way that all 
the resistances are used once. Which value of resistance cannot be obtained? 

a) 17/3 W             b)17/4W    
c) 17/6 W      d) 17/7W 
 

5) If the ground state transition in H occurs at a frequency v, what will be the frequency 
of the corresponding transition in He+? 

a)  0.5v                     b) v 
c) 2v                                      d) 4v 
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6) Hydrogen and Helium gases have a specific heat of 1s  and 2s . If the two gases are 
mixed in equimolar proportions, what will be the resultant specific heat? 

a) s 1+s 2  b) 0.5 1s 1+0.5s 2 

c) 0.25s 1+s 2              d) 0.2s 1+0.8s 2 

7) A convex mirror of focal length 100 cm is approaching you at a speed of cm/s.You 
can see your image in it. At what speed will your image approach you when the 
mirror is at a distance of 100 cm? 

a) 25/4 cm/s  b) 10 cm/s 

c) 25/2 cm/s   d) 75/4 cm/s 

8) If the two light waves of same amplitude ‘a’ travelling through a medium arrive at a 
point in same phase then the resultant intensity R at that point is 

a)   (1/4) a2 b) a2 

c) 2a2  d) 4a2 

9) If Young’s double slit experiment is performed for sound in air and then performed in 
water, the fringe width… 

a) will remain same b) will decrease 

c) will increase            d) will increase or decrease depending on  frequency 

 
10)   If lens made of water is found to have a focal length of -10 cm. If it is dipped in an 
        oil of refractive index 1.50 then what will be its new focal length?                                                                                                                        

a) -30 cm  b)   -10 cm      

cc))  +10 cm             d)   +30 cm                                                                                                                       
11)   Time period of a pendulum on earth is 6.0 s. What will be its time period on  Moon? 

a) 1.0 s  b) 2.5 s 
 
c) 14.7 s d) 36 s 

12) A star of mass 2.0 x 1030 kg and radius 8.0x105 km is rotating with a period of 30     
        days. At 1 AU from it, a planet of mass 5.98 x1024 kg revolves with a period of  
        365 days. If the star shrinks to 8.0 x 104 km, what will be the new period of   
        revolution of the planet? 
 

a) 3.65 days            b) 36.5 days  
 

c)    365 days    d) 3.65 x 104 days 
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13) An object at a distance of 1 parsec (pc) subtends an angle of 1 arc-sec at the earth  
(3.26 light years). What angle will the object subtend if it is at a distance of 10pc? 

a) 10 arc-sec b) 1 arc-sec 
  

c) 0.1 arc-sec d) 0.01 arc-sec 
 

14) The half-life of “Varunium” (a fictitious element) is 5000 years. Given a collection of  
      1010 atoms, roughly, how many will disintegrate in one day? 

a) 102  b) 103 
 

c) 105 d) 108  

      
15) Bhargava Ram is facing two equidistant mirrors which are at 450 to each other.  

Assuming he is not drunk, how many images of himself will he see? 
a) 2   b) 3 

 
c) 7 d) 8  

 
 
16) In the following P vs V diagrams, which is a process at constant temperature?  

                                                                                                                                                                                                                                                            
 
 

P                             P                              P                              P                     - 
 
 
              
  
         V                                V                            V                              V 
        a)                                 b)                           c)                              d)     
                                                                                                                                

17) Two mirrors are placed parallel to each other on a sea-saw. A beam incident in an  
almost vertical plane, on the first mirror gets reflected to be incident on the second   
and then gets further reflected to form a spot on the wall at some distance away.  If the 
sea-saw is turned through an angle, through what angle the reflected beam will turn?  

a) Zero                      b)    q   
 
        c)   2q                         d) 4q  
 

18) If a tube of diameter 5.0 cm is connected to a tube having diameter 2.0 cm in a  
         leak proof manner. If water enter the 5.0 cm tube at 1.00 km/min at what speed 
         will it  come out from 2.0 cm tube?  
       

a) 0.16 km/min           b) 0.40 km/min 
    
                     c)   2.50 km/min           c) 6.25 km/min 
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19)     A heavy rope of mass 500g and length 5.0m is hanging from a tree. What will be  
          the period of oscillation of the rope?             

a) 4.5 s                      b) 2.6 s  
  
                     c)   1.3 S                       c) it will depend on wind speed  
 
20)   A coil of inductance 50mH in series with a resistance 50W is connected to a  

battery of e.m.f.5.0V. When the circuit is switched on the voltage across                      
resistance is   

a) zero                        b) 1.8V 
 
                     c) 5.0V                         d) not calculable as data is insufficient  
 
21 A particle is travelling in a straight line. Its angular momentum  
 

a) is always zero                        b)  depends on the point of reference  
                     c) decreases if it is accelerating   d)  increases if it is approaching us 
 
           
22) A star A is green in colour while star B is red in colour. If the two stars collide to 

from a single star what might be its colour?   
a) red                         b) orange  
c) yellow                    d) blue  

 
23) In 2007 the Saturn rings will be seen edge-on from the earth. When will this be 
         seen again? Saturn is found to remain in each zodiacal sign for about 2.5 years. 

a) 2015                        b) 2022 
c) 2030                        d) 2037 

24) Which of the following stars you will not surely observe tonight? 
a) Sirius                      b) Regular 
c) Polaris                    d) Antares 

25) What is the current flowing through 60W  resistance in the given circuit? 
 

                                   30W 
 
                                           40W                    20W 

                                    
                           60W                                                           

                                                 
                                                           40W 
 

6.0V 
 

a) 50 mA                   b) 60mA 
 

c) 120mA                  d) 180mA 
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26) The digit in the unit’s place of    ( )( )( )
1..78

9
� �
� �
� �

  

a) 1                         b) 2  
 

c) 6                        d) 9 
 
27) Which of the following transitions in hydrogen like atoms has minimum  
         wavelength? 

a) n = 1 to n = 2       b) n = 3 to n = 5  
c) n = 4 to n = 6      d) n = 10 to n = 20      
                                                                 

28) A wire is bent into various figures. Which of the following will give   minimum en-
closed area?                      

a) square                  b) pentagon  
c) hexagon                d) decagon  
    

29) Parag arrives at Pimpri railway station from office every day at 6.00 p.m. where  
         Prajakta picks him up in the car to take him home. One day he arrives at Pimpri one   
         hour early and starts walking towards home. On the way he meets Prajakta and      
         they return home together in the car. If they arrive the home 10 minutes earlier  
         then what is the ratio of Parag’s walking speed to the Prajakta’s driving speed.     

a) 1/11             b) 1/10  
c) 1/60            d) data is not sufficient  

 
30) Complete the series: 4, 6, 9, ?, 22, 35, 56 

a) 12                b) 13 
                

c) 14                d) 15   
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                                              Section II 
There are 10 questions with 6 marks each. Each question may have 
more than one correct alternatives. If all the correct alternatives are 
marked only then 6 marks will be allotted else 0 marks. 

      
  
1) The Critical angle depends on: 

  
a) Colour of light                                            b) Temperature of the medium  

 
c) Refractive indices of the two media         d) Intensity of light  
 

2) A source of light is placed in front of a convex lens. The out coming light through the 
lens will be in the form of   

 
a) Plane wave front                 b) cylindrical wave front  

   
c) spherical wave front           d) ellipsoidal wave front  

 
3) The Sun appears oval shaped when it is at the horizon, it is due to  
 

a) More dispersion of light through atmosphere from lower edge of Sun 
than from its upper edge.  

b) More diffraction of light through atmosphere from lower edge of Sun 
than from its upper edge. 

c) More refraction of light through atmosphere from lower edge of Sun 
than from its upper edge.  

d)  More interference of light through atmosphere from lower edge of Sun 
than from its upper edge.  

 
4) Aniket visited Mercury, Venus, Moon and Mars. Which of the statements from his 

description is/are false? 
            

a)  Earth and sun could be seen simultaneously from the Moon.  
 

b) No stars were observed from Venus at night. 
 

c) Leonid shower was observed on Mercury. 
 

d)  Earth was seen overhead in the sky during sunset on Mars.     
 
5) Which of the following heavenly bodies is/are found in the zodiacal belt? 

a) Deneb b) Spica c) Polaris d) Altair 
 
 



 

                                                          Astronomy Sr.                          

      
6) Two identical magnets of magnetic moment are joined. What will be the resultant 

magnetic moment? 
 

a) 0              b) m/2              c) m          d) 2m 
7) A charged particle enters a room and moves in a straight line. Which of the  
      options can be correct? 
               
 

a) both electric and magnetic field are present and are perpendicular to 
each other  

b) both electric and magnetic field are present and are parallel to each other 
c) only electric field is present  
d) only magnetic field is present  

 
8) A satellite is launched to have 24 hours period of revolution around the earth. If the 

orbit around the earth makes 200 with the equator. Its orbit as seen in the sky by the 
observer from the earth can be                      

 
a) Fixed point        b) line         c) circle   d) ellipse  
 

9) Which of the following is/are red giant(s)? 
 

a) Regulus   b) Betelgeuse     c) Antares    d) Altair    
 
10) From the earth the total solar eclipse is possible due to the moon. In which of the  
        conditions the total solar eclipse would be possible  

a) if the sun was double and the moon was four times the present size 
b) if moon was 1/4th of the present size and its period was 1/8th the present 

period  
c) if moon was at twice and the sun was at thrice the present distance  
d) if the moon was moving from east to west 

 
 
 
 
 

 

 


