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 This paper consists of 50 questions and Answer all the questions. 

 Use of calculator is not allowed. 

 Write your index number in the space provided in the answer sheet. 

 In each of the questions 1 to 50 pick one of the alternatives from (1),(2),(3),(4),(5) which is correct or most 

appropriate and mark your response on the answer sheet with a cross (x) in the answer sheet. 
 

(g = 10 Nkg−1)  

 

 
 

01' The unit of moment of inertia is,     

 1' kgm    2'  2kgm   3'  kg    4'  m        5' 1kgms  
 

02' The sum of two forces acting at a point is 16𝑁. If the resultant force is 8𝑁 and its direction is 

perpendicular to the smaller force, then the force are,  
 1'  6𝑁 and  10𝑁  2'  8𝑁 and  8𝑁   3'  4𝑁 and  12𝑁  
 4'  2𝑁 and  14𝑁  5'  6𝑁 and  2𝑁 
 
 

03'       
 
 
 
 
 A non-viscous, incompressible, steady, stream line flow of a liquid preceding through the above given 

tube. Which graph shows the correct variation [from 𝑜 to 𝑥] in static pressure (P) of liquid flow.  
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04' The cylinder tube of a spray pump has a radius  𝑅, one end of which has n fine holes, each of radius 𝑟. 

If the speed of flow of the liquid in the tube is 𝑉, the speed of flow of the liquid through the holes is,  
   

1'  
𝑉

𝑛
 (

𝑅

𝑟
)

1

2
      2'  

𝑉

𝑛
 (

𝑅

𝑟
)              3' 

𝑉

𝑛
 (

𝑅

𝑟
)

3
2⁄

  4'  
𝑉

𝑛
 (

𝑅

𝑟
)

2

 5' (
𝑉

𝑛
.

𝑟

𝑅
)

2

 

 
 

05' The end correction of an one end closed tube of length  58𝑐𝑚  is 2𝑐𝑚. The speed of sound in air was  
300𝑚𝑠−1  in a say temperature 270𝐶. Then frequency of fundamental mode of vibration of the air 

column. On another day with higher temperature the both ends of the tube was opened. Then the 

frequency of fundamental mode was observed as  𝑓2  If the speed of sound in that the dry air was 

310𝑚𝑆−1.   𝑓1   and  𝑓2   are respectively,   

 1'  125𝐻𝑧, 250𝐻𝑧      2'  500𝐻𝑧, 1500𝐻𝑧  3'  250𝐻𝑧, 500𝐻𝑧  

 4'  1500𝐻𝑧, 500𝐻𝑧   5'  250𝐻𝑧, 125𝐻𝑧 
           

06' When monochromatic light ray travels from air to glass.  

 A – Intensity of light ray remains constant.  
 B – Frequency of light ray remains constant.  

 C – Color of light ray remains constant.  
  

 1'  Only 𝐴    2' Only 𝐴 and 𝐵     3' Only  𝐴 and 𝐶  4' Only 𝐵 and 𝐶   5' Only  𝐵   
 

 

07' The figure shows the path of alight ray that incident on drop of water at the 

point A. The light ray partially reflected at point B, emerge to air from point 

C. The angle of incidence is  300  at point A, If the total deviation is 

1500. What should be the value of r.   
 1'  200      2'  440        3'  90     

  4'  1800        5'   210 
 
 
 

08' Which is the correct ray diagram for a glass lenses kept in air?  
 

 

 

 

 

 

 

 

 
 
09 The period of time of simple pendulum is 4𝑆 and the amplitude of oscillation is 4𝑐𝑚. The velocity of 

pendulum bob in  𝐶𝑚𝑆−1  is" 

1.  
𝜋

2
   2. 

3𝜋

2
     3. 2π   4. 3π   5.  4π 

 

10.  When a mass 𝑚0  is suspended from a helical spring of spring constant  𝑘0, the extension is  ∆𝑙 . That 

mass 𝑚0   is pulled down by small distance 𝑥0  and released to give S.H.M. What is the frequency of this 

motion? 

    

1.  
1

2𝜋
 √

𝑔

𝑥0
      2. 

1

2𝜋
 √

𝑔

∆𝑙
     3. 

1

𝜋
 √

𝑔

∆𝑙
              4.2𝜋√

𝑔

∆𝑙
  5. 

1

2𝜋
 √

∆𝑙

𝑔
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11' A turning fork of frequency 260𝐻𝑧  vibrating with another turning fork (A) gave 10 beats with is 2𝑆. 

During the second time of vibration part of a prong of 𝐴 was broken. So the number of beats became 18 

with is 3𝑆. The frequency of the turning fork 𝐴 should be,  

  
1.  265 Hz   2. 256 Hz            3. 266Hz            4. 254Hz  5. 260Hz 
 

12. When the vehicle B is passing point C, the frequency of sound emitted by B is 

observed as  𝑓0  by the observer 𝐴. When 𝐵 comes to 𝐷, the observed frequency is  
4𝑓0

5
 .  The speed of sound in air is 𝑣  What is the speed of the vehicle.    

1.  
𝑉

2
    2. 

𝑉

3
   3. 

𝑉

4
          

4. 
𝑉

5
    5. 

𝑉

6
 

 

 
 

 

13' A string of length 100𝑐𝑚 and mass 20𝑔 is stretched to a tension 𝑇0  and it is vibrated transversely by a 

vibrator. When its frequency was increased from 𝑂𝐻𝑍  to 100𝐻𝑧  the first resonance state was not 

observed but next two resonance states were observed at  40𝐻𝑧  and 60𝐻𝑧.  What is the tension in the 

string.  
 

1.  16𝑁   2. 28N   3. 2𝑁   4. 32𝑁  5. 36N 
 

 

14' The sound intensity level at a point 10𝑚 from a sound source is 50𝑑𝐵.  What is the sound intensity level 

of a point 100𝑚 away from the source ?   
 

1.  50𝑑𝐵      2. 40𝑑𝐵                3. 30𝑑𝐵                         4. 20𝑑𝐵      5. 10𝑑𝐵 
 

15' A telescope is constructed by using two convex lenses of focal lengths 100𝑐𝑚 and 20 𝑐𝑚. When it is 

used to observed an object at infinity, its final image is formed at infinity, suddenly he adjusts the telescope 

to from the final image at his near point. (The least distance of distinct vision is 25 𝑐𝑚.) What is the 

separation between the lenses?   
 

1.  
1000

9
 𝑐𝑚 2.  

100

9
 𝑐𝑚  3.  

200

9
 𝑐𝑚        4.  

9

100
 𝑐𝑚           5.  

9

1000
 𝑐𝑚 

 
 

16' A compound microscope is used to observe a small object placed 2𝑐𝑚 away from the objective of focal 

length1𝑐𝑚. When the final image formed at a point 25𝑐𝑚 away is. Observed through the eyepiece of 

focal length 𝑓2 .   Its angular magnification is 6. What is the ratio between focal length of objective (𝑓1 )  
and eyepiece (𝑓2 ) ? 
       
1.  1: 5   2. 5: 1   3. 6: 1   4. 1: 6        5. 1: 2 

 

17' The furthest point that can see by a person suffering from short sightness  is placed 10𝑚 away from him. 

The lens he could use to overcome this defect is, (The least distance of distance vision is 25cm) 
1. Convex lens of  f =  10 𝑐𝑚    2. Concave lens of  f =  10 𝑐𝑚     

3. Convex lens of  f =  5 𝑐𝑚    4. Convex lens of  f =  25 𝑐𝑚      

5. Concave lens of  f =  25 𝑐𝑚  
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18' A projectile has the same range R when the maximum height attained by it is either   ℎ1  or ℎ2   The 𝑅,

ℎ1 and  ℎ2  will be related as.   
 

1.   𝑅 =  √ℎ1ℎ2       2.  𝑅 =  2√ℎ1ℎ2   3.  𝑅 = 3 √ℎ1ℎ2     

4.  𝑅 = 4 √ℎ1ℎ2   5.  𝑅 =  5√ℎ1ℎ2  
 

 

19' Consider the statements given below about an ideal air system under thermodynamic process.   
a) The final pressure under isothermal process is higher than that of the adiabatic process.  

b) Whole quantity of heat is used to increase the internal energy of system when heat supplied under 

constant volume.  

c) Work done by air under isothermal state is lower than work done by air under adiabatic state.   

d) When heat is supplied to a processing system under constant pressure, part of it is wasted to increase 

internal energy of the air and the rest is used to work on the surrounding. True statements are,  
 

1.   Only a,b,c     2. Only  b,c,d     3.  Only  a,c,d    

4.   Only  a,b,d     5.  Only  a,b   
 

20' The figure shows a network of identical resistors of resistance 𝑅. The resultant resistance of network is, "  
 

1. 
5𝑅

8
  2.  

8𝑅

5
   

3.  
5𝑅

16
  4.  

4𝑅

5
    

5.  
8

5𝑅
 

 

 
 

21. The ratio between magnitudes of two resistors is 1:3. The ratios between rate of heat dissipation when 

the resistors connected parallel and when they are connected serially are respectively given by, 
 

1.  1: 3 , 3: 1  2. 9: 1 , 3: 1        3. 1: 3 , 1: 9       4. 3: 1 , 1: 3  5. 1: 1 , 1: 1 
 

 
22'  If current through the galvanometer in the given circuit in zero, 

The current through the 𝑅 is,  
  

1.  1.75 𝐴  

2. 0.75 𝐴  

3. 1.5 𝐴         

4. 2.5 𝐴   

5. 0 𝐴 

 

 

23'  A car starting from rest has a constant acceleration  𝑎1  for a time interval 𝑡1.  During that time it covers 

a distance 𝑆1.  In the next time interval 𝑡2  the car has a constant retardation 𝑎2 and comes to rest after 

covering a distance 𝑠2 (in time 𝑡2. )  If the total distance covered by the car is 𝑆,  the maximum speed 

attained by it will be.      
 

1 (2𝑆 
𝑎1𝑎2

𝑎1+ 𝑎2
)

1
2⁄

   2. (2𝑆 
𝑎1𝑎2

𝑎1− 𝑎2
)

1
2⁄

  3. (
𝑆

2
 

𝑎1𝑎2

𝑎1+ 𝑎2
)

1
2⁄

     

4.   (
𝑆

2
  

𝑎1𝑎2

𝑎1− 𝑎2
)

1
2⁄

   5. 𝑆 ( 
𝑎1+ 𝑎2

𝑎1 𝑎2
)   
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24'   The ratio of sides AC, AB and BC of a triangular shaped frame ABC is 4:3:5 and the linear expansively 

of materials of the rods are  𝛼1, 𝛼2  and 𝛼3  . If this frame is heated, what should be the relationship 

between  𝛼1, 𝛼2 , 𝛼3  to keep its shape same ?   
 

1.  25𝛼3
2  = 16𝛼1

2 − 9𝛼2
2    2. 5𝛼3

1  = 4𝛼1 + 3𝛼2   3. 5𝛼3   = 4𝛼1 − 3𝛼2      

4.   𝛼3  = 𝛼1 +  𝛼2    5. 25𝛼3
2  = 16𝛼1

2 + 9𝛼2
2 

 

25' When a potential difference is maintained across the ends of a conductor,       

a) The free electrons are subjected to a set of forces acting opposite to the direction of the field.  

b) Electric current flows from the point of high voltage to law voltage. 

c) Free electrons drift to the direction of electric field.    

 True statements are,  

1.  only a      2.  only  b           3.  only c     4. only a,b               5.    a,b, c  all  
 

 
26' Which one of the following statements about lines of forces of a magnetic field is not correct?   

1.   The lines of forces emitted from north poles can reach to south poles.  

2.   The lines of forces never cross each other       

3.   There are flux lines in everywhere in the field other than the neutral points.     

4.  the direction of magnetic field at a point is perpendicular to the lines of forces passing the point.  

5.  The track of an imaginary north pole having unit magnitude released in the field is considered as a 

line of force.   
 
27' A conducting wire is kept on a vertical couple of metal aids as 

shown below. The mass of the wire is m and length is l. The wire 

can slide on metal aids. The couple of aids are connected by a 

resistor R. A powerful uniform, horizontal magnetic field B acts 

perpendicularly out of the plane. The friction and resistance of 

conducting wire are negligible. The terminal velocity obtain under 

the gravitational acceleration is,   

1.  zero  2. 
𝑚𝑔

𝐵𝑙𝑅
     3. 

√2 𝑚𝑔

𝐵2 𝑙2
            

4.   
𝑚𝑔𝑅

𝐵2 𝑙2
   5. 

𝑚𝑔𝑅

𝐵𝑙
 

 

 
 

28' Which of the following statements about meter bridge is correct?   
1.   Meter bridge can be used to compare any two resistors.    
2.   When the difference between resistances of two resistors used to compare is small the result is more 

accurate.   

3.   When the difference between resistances of the two resistors used to compare is large the result is 

more accurate.      

4.  The unknown resistors of the two resistors used to compare should be connected to the left gap of the 

meter bridge.    
 5.  The unknown resistor of the two resistors used to compare should connected to the right gap of the 

meter bridge.  

   
29'  A wire of resistance 30Ω  (length 15m) and a 10Ω  resistor are connected with a battery of e.m.f. 5V in 

series. The internal resistance of the battery is negligible. What is the potential gradient along the wire?    
 

1.  0.2 𝑉𝑚−1  2. 0.02 𝑉𝑚−1  3. 0.025 𝑉𝑚−1  4.  0.25 𝑉𝑚−1  5. 0.1 𝑉𝑚−1 
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30' The supply voltage of a potentiometer is  2.0 𝑉 . It gives open circuit balanced length of 70 𝑐𝑚 for a cell 

of e.m.f. 1.5 V. When a  12 Ω   resistor is connected parallel to the cell (1.5V) the balanced length 

becomes 60𝑐𝑚. What is the internal resistance of the cell?    
 

1.  1.5 Ω     2. 2 Ω    3. 2.5 Ω         4.  3 Ω    5. 3.5 Ω   

31' The speed of sound in air at  20 𝐶0  is 2𝑉. At what temperature that becomes 3𝑉 ? 
 

1.  659.250 𝐶  2. 386.250 𝐶 3. 166.50 𝐶      4.  450 𝐶  5. 300 𝐶 

 
32' Three chambers x, y, z are connected by rods made up of 

same material as shown. The temperatures inside them 
are given in the figure. The length of the rod between XY 
is L and radius of the cross section is r. If the length of 
the rod between yz is 2L, what is the radius of the cross 
section of this rod?   

   
1.  √2 𝑟  2. 

𝑟

√2
  

3. √2𝑟  4.  2𝑟    5. √
𝑟

2
  

      

33' When the temperature of a room of volume  50𝑐𝑚3   is at  270𝐶  its relative humidity is 60% . If its 

temperature is increased to 370 𝐶 without adding or removing moisture, what will be the relative humidity 

in the room? The s.v.p P at  270 𝐶  and   370𝐶 are  𝑃27  and  𝑃37  respectively.    
   

1.  
60 𝑃27

𝑃37
  2.  

60 𝑃37

𝑃27
 3. 

60 𝑃27

𝑃37
  x  

310

300
    4.  

60 𝑃27

𝑃37
  x  

300

310
 5.  60

 𝑃37

𝑃27
 x  

310

300
 

 

 
 

34' A battery is constructed by connecting 𝑀 number of rows of identical batteries of emf. 𝐸 and internal 

resistance 𝑟. Each row contains 𝑁 number of batteries. When a load resistor R is connected to the terminals 

of the battery the current through 𝑅 is,   
 

 

1.  
𝑁𝑀𝐸

𝑀𝑟+𝑁𝑅
  2.  

𝑁𝑀𝐸

𝑀𝑟+𝑁𝑅
  3. 

𝑁𝑀𝐸

𝑀(𝑅+𝑟)
  4. 

𝑁𝑀𝐸

𝑁(𝑅+𝑟)
  5. 

(𝑀𝑟+𝑁𝑅)

𝑁𝑀𝐸
 

 

35' A boy of a mass 𝑚 is sliding down a vertical pole by pressing it with a horizontal force 𝑓. If 𝜇  is the 

coefficient of friction between his palms and the pole. The acceleration with which he slides down will 

be,  

   1.  𝑔  2.  
𝜇𝑓

𝑚
  3. 𝑔 +  

𝜇𝑓

𝑚
   4. 𝑔 −  

𝜇𝑓

𝑚
  5. 

𝜇𝑓

𝑚
 

 

36' A potential difference of 600V is applied across the plates of a parallel plate capacitor. The separation 

between the plates is 3mm. An electron projected vertically, parallel to the plates, with a velocity of  
2 x 106𝑚𝑠−1  moves without deflection between the plates. What is the magnitude of the magnetic field 

between the capacitor plates?      
 

 

1.  0.1 𝑇  2.  0.2 𝑇  3. 0.3 𝑇   4. 0.4 𝑇  5. 0.5 𝑇 
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37' Consider following statements.  

a) Pure semiconductors have equal number of electrons and holes.  

b) The rate of emission of electrons at a particular temperature in a pure semiconductor is equal to the 

rate of recombining.    

c) The electrons are the only electric current carries in n – type extrinsic semiconductors.  
of the above statements.   

1.   Only  a  is correct  2. Only  b  is correct  3.  Only  a and b are correct  
4.  Only  a  and c are correct 5.  all a,b and c are correct.  
 

38' Assuming the following diode as an ideal one. Select the current 

through the  5𝑘Ω  resisor.   
 

 

 1.  1 𝑚𝐴      2.  2 𝑚𝐴   3. 1.5 𝑚𝐴  

  4. 0.5 𝑚𝐴     5. 0  

 
 

39' When the input potential in the  (𝑉𝑖𝑛) following circuit is zero (𝑉𝑖𝑛 = 0 )  

the collector current and out put (𝑉𝑜𝑢𝑡)  potential are.    
 

 1.  2𝑚𝐴 and 5V   2.  1𝑚𝐴  and  5V  3.  0 and 2.5V 
 4.  0  and 5V   5.  5𝐴  and 5V  
 

 
 

40' When 𝑉𝑖𝑛 = 1.5𝑉 in the operational amplifier circuit.  𝑉0 is equal to.  

 1.  6V    2.  −6𝑉   

 3.  9 V     4.  -9 V     

 5.  12V  
 

41' A proton moving with a speed 𝑢 along the positive  𝑥 axis enters 

at  𝑦 = 0 to a region of uniform magnetic field  𝐵 =  𝐵0𝐾  which 

exists to the right of  𝑌 axis as shown in figure. If the proton leaves 

the region after some time with a speed 𝑉.  Then the speed   𝑣  and  
𝑦  co-ordinate should be.   

 

1. 𝑉 > 𝑢, 𝑦 < 0        2. 𝑉 = 𝑢, 𝑦 > 0 

3. 𝑉 > 𝑢, 𝑦 > 0     4.  𝑉 = 𝑢, 𝑦 < 0          5.    𝑉 < 𝑢, 𝑦 > 0 
 

 

42' A solid sphere rolls down from the top of a smooth inclined plane. It's velocity on reaching the bottom of 

the plane is 𝑣. When the same sphere slides down from the top of plane without rolling, it's velocity on 

reaching the bottom is  𝑉1 the ratio 
𝑉1

𝑉
  is.  '  

 1'  √
3

5
  2'  1           3'  √

7

5
   4'  

3

√5
        5'  

9

√5
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43' Two long parallel wires P and Q are held perpendicular to the plane of the paper at a separation of 5𝑚. If  
𝑃 and 𝑄 carry currents of 2.5𝐴  and 5𝐴 respectively in the same direction. Then the magnetic field at a 

point mid-way between  𝑃 and 𝑄  is,     
 

1.  
𝜇0

𝜋
   2.  

√3  𝜇0
𝜋

  3. 
𝜇0

2𝜋
    4.  

3𝜇0
2𝜋

  5. 
4𝜇0

𝜋
 

 

44' A metal rod is heated to increase its temperature by 𝜃  from the room temperature and it is allowed to 

cool after clamping its two ends which one of the followings gives the force 𝐹 in the rod? Where 𝐸 is the 

young modulus of the material of the rod, 𝐴 is the cross sectional area of the rod,  𝛼  is the linear 

expansivity of the material of the rod.  
   

 1.  F = 𝑙𝛼𝜃  2.  F = 𝐸𝐴𝛼𝜃  3.  𝐹 = 𝐸𝐴𝑙2𝛼        4.  F = E𝛼2𝜃  5.  F =  Eθ 
 

 

45' A small drop of oil falling in air, has the terminal velocity  4.0 x 10−4 𝑚𝑠−1 What is the radius of the 

drop? The coefficient of viscosity of air is  = 18 x 10−5 𝑁𝑆𝑚−2 and density of oil is  = 900 𝑘𝑔𝑚−3 
Neglect air resistance.   

 
 1.  1.8 x 10−6 𝑚     2.  1.9 x 10−6 𝑚  3.  6 x 10−6 𝑚          4. 1.9 x 10−3 𝑚     5.  None of above 

 

46' The apparent loss of weight of a metal block immersed completely in water at  300𝐶  is 𝑤1  When the 

temperature is increased to  500𝐶  that reduction is  𝑤2 The linear expansivity of the metal is 𝛼  and 

volume expansivity of water is  𝛾 The ratio 
𝑤1

𝑤2
  is equal to.   

 

 1.  
1+20𝛾

1+20𝛼
  2.  

1+20𝛾

1+60𝛼
 3.  

1+60𝛼

1+20𝛾
  4.  

1+30𝛼

1+30𝛾
  5.  

1+50𝛼

1+50𝛾
 

 

47' The surface area of bottom of legs of an animal is  0.005𝑚2  and the legs have good thermal contact with 

ice at −100𝐶.  The blood vessels in the leg are placed  2𝑚𝑚 above the ice. The temperature of the blood 

in these blood vessels is at a steady value of  350𝐶  The thermal conductivity of the legs is  
0.006𝑤𝑚−1𝑘−1  The ratio of absorbing heat by ice through the legs is,    

 
 1.  0.575 𝑊        2.   0.675 𝑊   3.  0.775𝑊         4.  0.765 𝑊  5.  0.525 𝑊   
 

48' The temperature of air inside a closed chamber of volume  1𝑚3  is at 300𝐶  and its relative humidity is 
60% . Reducing the temperature to  200𝐶  the excess moisture is removed by condensation. If the 

temperature again increased to  300𝐶 then what will be the new humidity in the chamber ? (Saturated 

vapor densities at 300𝐶  and 200𝐶  and  30x10−6𝑘𝑔𝑚−3  and  17.4x10−6𝑘𝑔𝑚−3  respectively.& 
 

1.  
174

3
 %           2.  174%        3. 17.4%  4.  20%  5. 24% 

 
 

49' If the speed of a transverse progressive wave propagating in a steal wire of density  8000𝑘𝑔𝑚−3   is 
 500𝑚𝑆−1 , what will be the stress in the wire ? 

 
 1.   2x109 𝑁𝑚−2   2.    4x109 𝑁𝑚−2   3.   8x109 𝑁𝑚−2  

 4.   3x109 𝑁𝑚−2    5.   5x107 𝑁𝑚−2 
 

50' The pressure difference between a horizontal flow tube of radius a and length 𝑙  is  ∆𝑃  What is the correct 

expression that gives the mean velocity of the steady stream lined flow of a fluid of viscosity  𝜂  in that 

tube.  

 1.  
𝑎2∆𝜌

8𝜂𝑙
    2.   

𝜋𝑎4∆𝜌

8𝜂𝑙
                  3.  

∆𝜌

𝑙
        4.  

𝜋𝑎2∆𝜌

𝑙
    5.  

𝜋𝑎4

8𝜂𝑙
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 This paper consists of two parts A and B allowed time for both parts is 3 (three) hours. 

 Answer all the questions of part A on this paper itself. You must use th given space to answer. No lengthy 

answers are expected. 

 Part B consists of 6 questions. Answer only four of them. After the exam, attach part A and part B and hand 

over to the staff. 

 Use of calculators is not allowed. 
 

Part - A (Structured Essay) 
 

01&' (a) Mention the conditions to apply Bernoull's theorem.   
  ^1& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^2& '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  ^3& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 

 

 (b) Mention the Bernoulli's theorem.  

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   A cylindrical tank is open at the top and has cross sectional area 𝑎1 . Water 

is filled in it up to  height  ℎ.  There is a hole of cross-sectional area 𝑎2 at its 

bottom. Given 𝑎1 = 3𝑎2  
    

 (c).  Write an expression for the initial velocity with which the water falls in the 

tank.  

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (d). Show that the initial velocity with which the water emerges from the hole is,  
3

2
 √𝑔ℎ   

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  (e). Find out the height with which the water level falls in the tank in a second. 𝑎1 = 9𝑚2  and 𝑣2 =

  1.5 𝑚𝑆−1      

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (f). Calculate the height of water level in tank to gain velocity of  1.5 𝑚𝑠−1  to the water which 

emerges from the bottom hole.    

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

02&' The figure shows a setup of apparatus which use to observe characteristics of stationary waves. One 

end of the uniform string is connected to an oscillator. The other end send through a pulley and 

connected to a scale pan containing weights. The length between smooth pulley and oscillator is 𝑙 

and the frequency 𝑓 of the oscillator can be changed.  

 

 

 

 

 

 

 

 
   

 

 ^1& Explain the motion of the particles at points A,B,C.  

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

          (2)  Determine the amplitude and the frequency of above stationary wave.  

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

  ^3) Calculate the velocity of above wave, if the frequency of oscillator is  300𝐻𝑧  

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 



3 
 

 ^4) Calculate the fundamental frequency of vibrating string when the length kept in constant.   

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ^5) Write an expression by using 𝑚 and 𝑀 for the velocity of the transverse wave 𝑉 in the string. 

The mass of scale pan and weight is 𝑀 and the mass per unit length of the string is 𝑚.   

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (6) If the value of M is  360 𝑔 find 𝑚.  
 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ^7) If the frequency in part (3) is reduced to half, calculate the number of loops. M kept in constant.   

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ^8& i.  If the cross-sectional area of the string is 𝐴 and the density is 𝜌  write an expression for the 

velocity of transverse wave 𝑉 using  𝐴, 𝜌 and 𝑀. 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

       ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii.  Find the density of material of the string if the cross – sectional area of string is  
3.6 𝑚𝑚2 , the mass of scale pan and weight is 360g, and velocity of transverse wave is   
60𝑚𝑠−1   

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

       ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

03&' To determine the variation between temperature and volume of a constant 

mass of air under a constant pressure experimentally, a constant mass of air 

has trapped in a thin glass tube which kept in melting ice. The increased 

volume will be measured by increasing the temperature.   

  a. Mention the formula which shows the variation between temperature in 

Celsius and expansion of volume under constant pressure of a constant 

mass of air. Introduce the terms.    

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 



4 
 

  b. When the temperature increases it is essential to stir the water bath. What is the reason for that?    

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   

  c. Mention the steps in brief when measuring the length 𝑙. 𝑙 is the rising length of mercury drop.    

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  d. i. If the initial length of circulated part of the tube at 00 𝐶 is L and the rising length of mercury 

drop at 𝜃0 𝐶  is 𝑙  derive the relationship between above terms and the coefficient of volume 

expansivity (𝑟𝑃) under constant pressure. Mention the independent and dependent variables 

separately that use to find  (𝑟𝑃)  by a graphical method.  

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii. Sketch the expected graph.   
    

 

 

 

 

 

 

 

 

 

  e.  Calculate the coefficient of volume expansivity under constant pressure if gradient of the graph 

is 
1

5
 𝑐𝑚0𝐶−1  and the length of the circulated part of tube is  50 𝑐𝑚.   

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  f. Mention the correct value of coefficient of volume expansivity under constant pressure of a 

constant mass of air. Give two experimental errors that causes for the difference of above obtained 

value and correct value. 

   Assume that, the experimental steps are correctly done.    
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 

04&'  The figure shows a potentiometer with a cell and a potentiometer wire. The electromotive force of 

the cell  is 4𝑉 and its internal resistance is 2Ω.  The wire has resistance of  6Ω  and its length is 

600cm.   

 

 

 

 

 

i. What is the maximum potential difference that can be measure by using this potentiometer?  
 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii. Find out the minimum potential difference if the minimum balancing length which can be 

measured by the potentiometer accurately is 2cm.   

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  iii. If you want to measure about 10𝜇𝑣 voltages by this potentiometer, how do you prepare this set 

up. If you are using a resistor, find the value of it.   

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 Assume that you are going to use a thermocouple to measure temperature. You are supposed to 

use above potentiometer to measure the e.m.f between the terminals of the thermocouple 

following equation shows the relationship between voltage and temperature (t)    
 𝐸 = 𝑎 + 𝑏𝑡 + 𝑐𝑡2    Here,  𝑏 = 0.02, 𝑐 = 0.01     

  iv.  When measuring the temperature the balancing length is 300cm and potential gradient in 

potentiometer is  𝑘 = 1𝑚𝑣𝑐𝑚−1  Calculate the thermal electromotive for the considered 

temperature.  
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  v. Calculate the value of constant 𝑎 if the temperature of the liquid is  20 𝐶. 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  vi.  Why it is suitable to use potentiometer than using a voltmeter to measure this e.m.f? 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
    

  vii.  When measuring the balanced, length the jokey (contact key) should not drag along the 

potentiometer wire, Give reasons for that?   

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

  viii. Give reasons, why the thermocouple is more suitable than other thermometers to measure 

temperature of a liquid.   
 
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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Second Term Test  - 2018  

Physics Part II - Grade 12  
Part - B (Essay) 

 

 Answer  four questions only.  
 

05&'  The figure shows that a player jumps between swings in a circus pacifia. The mass of player 

in the swing is 40kg. As shown in figure (i) the swing releases with an angle 𝜃0  from a place. 

The length of swing is 3.2m. At the lowest point in path of swing, the player A releases, from 

the swing. Then another player B with mass of 40kg catches him. The horizontal length 

between A and B initially is 4m. While the swing is swinging and when it comes back, at the 

lowest point of path, once again the player (A) releases from second swing and jumps in to a 

cart C of mass 60kg. Which is on the ground. Assume that swings are stretcless and massless. 

(𝐶𝑜𝑠 𝜃0 =  
3

4
) 

 

 

 

 

 

 

 

 

 

 

 

 

 

   i. What is the velocity of player A when he releases from first swing?     

   ii. What should be the length of swing to catch A by B.  

   iii. After catching A by B calculate the angle of swinging of the swing?   

   iv. What is the velocity of player A just after releasing the second swing?   

   v. After releasing from the swing, A should jump in to a cart C. What is the horizontal 

distance from the cart to the point right below the lowest position of the swing on the 

ground? The high from the swing to the ground is 13.2m. 

   vi. What is the initial velocity of the cart just after, A fell in to the cart? 

   vii.  What is the distance travelled by the cart before stopping. The coefficient of friction 

between ground and tyres of the cart is 0.08.  

   viii.  Find the reaction on A by the cart at the instance of striking the cart.  
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06&' a).  According to the electromagnetic spectrum the frequency of white light is in the order of  
10 14 𝐻𝑧  and wave length is in the range from about 400nm to 700nm. The white light consists 

of seven colours. These colours have different wavelengths in a medium. A mercury vapour 

lamp emits red and blue colors having wave lengths 450nm and 650 nm.    
     i. What is the wave length of red color? 

   ii. The refractive indies of glass for red and blue colors emitted from mercury lamp are 1.50 

and 1.52 respectively. This light emitted from the lamp incident at a point on a rectangular 

block of glass making an angle of incidence 600' Draw the paths of refracted rays of red 

and blue colors in the glass box. Calculate angles of refraction.   

   iii. Find the angle between refracted rays of blue and red.   𝑛1 >  𝑛2 

   iv. The internal section of the fiber shown below is made 

up of a transparent material of refractive index 𝑛2 and 

the outer layer is made up of another transparent 

material of refractive index 𝑛1. An incident ray 

consisting red and blue colors  propagating in the air, 

enters to one end of the fiber with an angle of incidence 
300.  Draw paths of these colours for two reflections.   

     

  b).         

 

 

 

   i. A convex lens of focal length 30cm is placed in front of a light source emitting light spot 

as shown. The distance between light spot and lens is 50cm. What is the position and nature 

of the image of the light spot formed by the lens?   

   ii. Now a concave lens of focal length 30cm is placed co-axially, 50 cm away the convex lens. 

What is the position and nature of the final image formed by the combined lens.   

   iii. If a block of glass of thickness 6 𝑐𝑚 and reflective index 3 2⁄  is placed in between the light 

source and the convex lens, how the position of the final image formed by the above lens 

combination will change ?   
    

07&'  The extension of a metal wire is due to the displacement of molecules from their mean 

positions. According to the Hook's law the restoring force is proportional to these 

displacements. Until the elastic limit, the energy 

stored in a stretched string or metal wire is 

molecular potential energy. So after removing the 

force that energy is regained. If the load applied 

on soft steel or iron exceeds the elastic limit, their 

molecular layers slip over the other. When the 

load is removed, the total energy is not regained. 

When the load is increased further and further the 

wire becomes narrow and brakes. The braking 

stress is the perpendicular force per unit area on 

Light Source 
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the smallest cross section in the wire. The materials which show these properties are called 

ductile materials. The brittle materials do not show these properties they will brake quickly 

when exceeding the elastic limit. The stress – strain curve of a ductile material is shown below.     

 a) i. Explain briefly why it is possible to conclude that the molecules in an elastic wire or string 

are doing simple harmonic oscillations with in the elastic limit?     

  ii. Explain what is the plastic behavior inside the metal wire.   

   iii.  After gaining the plastic behavior state three changes appearing in physical properties of 

the wire.  

   iv. After showing the plastic behavior when the force is removed the wire shows permanent 

extension. What is the reason for this?      

 b) Introduce parts of the graph OL and BC and point D.   

 c) A large lift used to move things from lower to upper position, consists of metal wires and 

pulleys. A motor is used to move the lift up and down. The mass of the fully loaded lift is 

10000kg. The braking stress of the connected cables is  5x107 𝑃𝑎 This set of cables can hold 

maximum rest mass 75000kg. The length of a cable is 350m. The young modulus  
2 x 1011 𝑁𝑚−2   

   i. Find the total cross sectional area of the cables connected to the lift.    

   ii. If the cross sectional area of a cable is  5 x 10−4𝑚2 find the number of cables connected 

to the lift.   

   iii.  What is the extension of a cable when the above loaded lift is at rest near the ground?   

     iv.  What is the power of the motor when the lift is moving up with uniform velocity  4 𝑚𝑠−1  ? 

   v.   Give your suggestions to improve this system to minimize the power requirement.   
 

 

08&' ^a&    i.  State the first law of thermodynamics.  

   ii.  Write it as an equation and define all the symbols.   

   iii.  What is the relevant sign convention for the above law?  

   iv.  What is the difference between isothermal process and adiabatic process.   

      ^b& A sample of 2kg of monoatomic Helium 

gas is subjected to the process ABC as 

below. (assume He is an ideal gas). 

Another 2 kg of the same gas is subjected  

to another process ADC as shown. The 

molar mass of He is 4g and  𝑅 =

8.3 𝐽𝑘−1𝑚𝑜𝑙−1  

 

 

i.  Find the temperatures at  𝐴, 𝐵, 𝐶 𝑎𝑛𝑑 𝐷  

   ii.  What is the work done during the process ABC ?  

ii. Find the energy provided during the process ADC ? The internal energy for one mole is 

3200𝐽   
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  Answer part A or B 

  

09&'  (A)  Write an expression for the electric field intensity at a point P, which is 𝑟 away from a charge 

+Q placed in a medium of  dielectric constant K. The permeability of free space is  𝜀0   

  A charge  Q is given to a solid uniform non conducting sphere of radius R and it is placed in 

above medium.  

  Derive expressions for the electric field intensities using gauss theorem for the points given 

below.  

   a)  i. Point S which is at a distance 𝑟0  from the centre of the sphere ( 𝑟0 > 𝑅)    

     ii. Point T, on the surface of the sphere.  

     iii. Point N, which is at a distance  𝑟2  from the centre  (𝑟2 < 𝑅)  

     iv. Sketch a graph to represent variation of electric field intensity with distance from the 

centre of the sphere.    

   b)  i. Write expressions for the electric potentials at points S and T.                            

     ii.  If  𝑟0 = 10𝑐𝑚, 𝑅 = 4𝑐𝑚  find the potential difference between points S and T.   

      (
1

4𝜀0𝜋
= 9𝑥109 𝑁𝑚2𝐶−2  dielectric constant  𝑘 = 3, 𝑄 = 2𝐶 ) 

     iii. What is the colliding speed of a charge (q = -2C) released from the point T with this 

sphere ? Mass of q is  10−8 𝑘𝑔  

 

 (B)   

 

 

 

  

 

 

 

 

   A model of rails of a toy electric train planned to control by a remote controller is shown 

in the above figure. The train is mounted on a conductor PQ of length  𝑙0   The mass of train 

with conductor is 𝑚0  The resistance of PQ is  𝑅0. There is a magnetic field of uniform 

flux density B pointing out the plane of the paper perpendicular to the rails in the region of 

the rails. The cell connected to rails has no internal resistance. Its electromotive force is 𝐸0 
The cell provides a current to the conducting rod PQ. The switches  𝐿1 and 𝐿2 controlled 

by the remote controller. There is no any resistance in the rails.  
 

     i. When only 𝐿1 is switched on by the remote controller, write an expression for the force 

on the rod PQ due to the magnetic field.   
     ii. If the maximum speed of the train is 𝑉0 and the rails are frictionless then.   

a. Write an expression for the induced back e.m.f. on the rod PQ, when the train is moving 

with speed u.  

Parallel Rails 
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b. Derive expressions for the current on PQ and for the power for this instance.  

c. When the train is mowing with maximum speed what is the current through PQ. Derive 

an expression for 𝑉0.   
     iii. The moving train is stopped by the controller by opening  𝐿1 and closing 𝐿2 .  Explain 

this process of stopping the train.   
     iv. The mass of the train with rod PQ is 200g and separation of the rails is 10 cm.  The 

magnetic flux density B is 0.02T and resistance of rod PQ  is 1Ω   
a. If the train can gain maximum speed of 10 𝑚𝑠−1  what will be the electromotive force 

of the cell?  
b. Hence find the initial acceleration of the train.  

v. If the above cell has an internal resistance of 1 Ω find the maximum speed of the train.  
   

Answer part A or  B only.   

10&'  (A) a i. Write an expression for the resistance R of a copper wire of length L and cross sectional 

area a. The resistivity of copper is  𝜌 . 

ii.  Sketch Wheatstone bridge circuit use to find unknown resistance. When the bridge is 

balanced the readings of the resistance boxes are  𝑅1, 𝑅2, 𝑅3𝑎𝑛𝑑 𝑅4.  Derive the 

relationship between them. Write two assumptions you made here. Why the sensitive of 

the centre zero galvanometer is important? Give reasons.  

b i.   A conducting wire of total length L has been entangled. 

About 1𝑚 of its length has been straightened and the 

ends are clipped by the fixed clips P and Q.   

   The density of the material of the wire is d and mean 

cross sectional area a. The total mass of the coil is m. 

Write an expression for the total length L in terms of 

above symbols.   

  ii.   If the resistance between P and Q is  𝑅𝑙 write an expression for 𝑅𝑙 in terms of  𝜌, 𝑎, 𝑚, 𝑑 
and  𝜌 is the resistivity of materials of the wire.  

c     One resistance box in the bridge circuit in part a (II) is replaced by the conductor PQ. After 

balancing when the galvanometer reads zero the values of 𝑅1  ,𝑅2 and 𝑅3 are  
800Ω, 80Ω  and 600Ω. 

 

 

 

 

 

 

 

I. Determine resistance of the wire PQ.   
II.  If the mass of the total wire is 1.6kg and density of the material is  1.2 𝑥 104 𝑘𝑔𝑚−3 and 

cross sectional area is 10−6 𝑚2 Calculate resistivity of the material.  
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  ^d& When the coil is placed in water at  700𝐶  the resistances are measured as in part  (𝐶 − 𝐼 ) 
Then their values are  𝑅1 = 700Ω  " 𝑅2 = 70Ω  and 𝑅3 = 700Ω.  Find the temperature 

coefficient of resistance for the material. Room temperature is 300𝐶   

 ^e& Explain briefly the reason for the variation of resistance of a metal wire with temperature.   

 

 (B) 1) i. What are the characteristics of an ideal operational amplifier?  

     ii. Mention the golden rules.   

  2) An operational amplifier (𝑜𝑝 − 𝑎𝑚𝑝) used in the comparator cicuit is given below.   

 

 

 

 

 

 

 

 

 

 

 

  a) i. Show that the potential at the inverting input of the op-amp is +1.0𝑉.   

     ii. Explain the reasons for following observations.  

 When 𝑉𝑖𝑛 > 1.0 𝑉 the voltage across 𝑅  is +5𝑉  

 When 𝑉𝑖𝑛 < 1.0 𝑉  the voltage across R is zero.   
  

 

  b) i.  

 

 

 

 

 

 

   The variation of  𝑉𝑖𝑛  is given by the above graph. Sketch variation of 𝑉𝑜𝑢𝑡  with time for 

this input signal. Mention the corresponding values on the graph. Assume this is an ideal 

(OP-amp)   

     i. What is the advantage of this type of circuit.   

 

+1v 
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