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 Instructions 

 This question paper consists of two parts;  

Part A (questions 1-10) and part B(questions 11- 17). 

Part - A 

 Answer all questions. Answers should be written in the space provided on the questions paper. If 

additional space needed, you may use additional answer sheets. 

Part - B 

 Answer only 5 questions. 

 After the allocated time hand over the paper to the supervisor with both parts attached together. 

 Only part B of the paper is allowed to be taken out of the Examination Hall.. 
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Part A 

1.  Two small smooth spheres 𝐴 and 𝐵 of masses 𝑚 and 𝑒𝑚 are placed on a smooth table and given 

velocities 𝑢 and 𝑒𝑢 respectively, in the direction 𝐴𝐵      , where 𝑒 0 < 𝑒 < 1  is the coefficient of 
restitution of the spheres. Find the velocities of 𝐴 and 𝐵 after the collision and show that the velocity 

of 𝐵 after the collision does not depend on 𝑒. If 𝑒 varies, find the value of 𝑒 such that velocity of  𝐴 

after the collision is minimum. 
  

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
 

2. A particle is projected horizontally with velocity 𝑢 from a point 𝐴  at a height 
3𝑎

2
 vertically above a 

point 𝑂 on the horizontal ground. The particle hits the horizontal ground at  600 to the horizontal at the 

point 𝐵. Show that  𝑢 =  𝑎𝑔  and find 𝑂𝐵 in terms of  𝑎. 
 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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2𝑚 

𝐴 

𝑄(3𝑚) 

𝐵 

𝐶 

𝑃(𝑚) 
3. A light inextensible string attached to a particle 𝑃 of mass 𝑚 on a smooth 

horizontal table passes over a fixed smooth small pulley 𝐴 at the edge of the 

table and passes under a light smooth movable pulley 𝐵 hung with a mass of 

2𝑚  and passes over a fixed smooth pulley 𝐶 and is attached with a particle 

𝑄 of mass 3𝑚.  The system is released from rest with the string taut. Write 

down equations sufficient to determine the tension of the string. 
 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
 

4. The total mass of a train is 150 × 103 𝑘𝑔. The train engine is working at a rate 90 𝑘𝑊.  If the train 

moves on a horizontal straight track with maximum speed of 54 𝑘𝑚𝑕−1,  find the resistant force of the 

train. Find the maximum speed in 𝑘𝑚𝑕−1 when the train moves up along a straight track inclined to the 

horizontal at an angle 𝛼 with the same power and the same resistance force, where sin 𝛼 =  
1

300
  and  

𝑔 =  10𝑚𝑠−2. 
 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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5. Particles 𝐴 and 𝐵 of mass 𝑚 each are attached to the ends of a light 

inextensible string of length 5𝑎, passes over a fixed small smooth pulley 𝑃 

at a height 2𝑎 from the smooth horizontal table. The particle 𝐴 moves with 

a constant angular velocity  
𝑔

4𝑎
  in a horizontal circle on the table and the 

particle 𝐵 hang in equilibrium. Show that inclination of  𝑃𝐴 to the vertical 

is  
𝜋

3
. Find the reaction on 𝐴 exerted by the table. 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
 

6. Let 𝒂 and 𝒃  be two non zero vectors. Find the angle between 𝒂 and 𝒃  in each of the following cases  
(i) 𝒂.  𝒂 + 𝟐𝒃 = 0  and  𝒃 =  𝒂  
(ii)  𝒂 + 𝒃 =   𝒂 − 𝒃 . 

 ……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

𝑃 

𝐵 

𝐴 

2𝑎 
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D 

C 

B 

A 

7. A uniform rod 𝐴𝐵 of weight 𝑤 and length 2𝑎 has the end 𝐴 in contact with 
a smooth vertical wall, and one end of a string is fastened to the rod at a 

point 𝐶,  such that  𝐴𝐶: 𝐶𝐵 =  3: 1, and the other end of the string is 

fastened to the point 𝐷 on the wall vertically above at a height  
3𝑎

2
 from  𝐴. 

The rod 𝐴𝐵 is in equilibrium. Find the angle the rod makes to the vertical 
and the tension in the string. 

 
  

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
 

8. A uniform rod 𝐴𝐵 of weight  𝑊 is kept in equilibrium against a smooth 

vertical wall with its lower end 𝐵 on a rough horizontal ground, by a horizontal 

force of magnitude 𝑃 applied at the mid-point 𝐶 of the rod as shown in the 

figure. The rod makes an angle 450 to the horizontal. The coefficient of 

friction between the rod and the ground is 
1

3
. Show that 

𝑊

3
 ≤ 𝑃 ≤  

5𝑊

3
.       

 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

A 

C 

B 

P 
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9. Let 𝐴 and 𝐵 be two events of a sample space Ω. It is given that  𝑃 𝐴/𝐵 =
1

3
, 𝑃 𝐵 =

1

2
 and 

𝑃 𝐴 ∪ 𝐵 =
2

3
. Find  𝑃 𝐴 ∩ 𝐵 , 𝑃 𝐴   and show that  𝐴  and  𝐵  are independent events.  

  

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

 ……………….…………………………………………………………………………………………....... 

10. The mean and standard deviation of marks obtained by 100 students in an examination are 50 and 10 

respectively. If the 𝑧-score of a student in an examination is 2.2, what is the marks obtained by him in 

the examination? It was later found that this mark has been entered erroneously and it should have been 

10 more than this mark instead. Find the correct value of the mean of the marks obtained for this 

examination. 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….………………………………………………………………………………………….......

……………….………………………………………………………………………………………….......

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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Part B 
 

 

11. (a) 𝐴  and  𝐵 are two points on a straight road with 𝑎 meter apart. A car 𝑃 starting from rest at 𝐴 

travels towards 𝐵 with constant acceleration 2𝑓 𝑚𝑠−2 and then travels with a constant retardation 

𝑓 𝑚𝑠−2 for the remaining distance and comes to rest at 𝐵.  A car 𝑄 starts from rest at 𝐵 at the same 

time as 𝑃 starts and travels towards 𝐴 with a constant acceleration for time of  
1

2
 

3𝑎

𝑓
 second  and 

then travels with constant velocity and reaches 𝐴 at the same instant when the car 𝑃 comes 

to rest at 𝐵.  

  Sketch the velocity-time graphs for the motion of 𝑃 and 𝑄 in the same diagram. Hence, 

(i) Show that the maximum speed of the car 𝑃 is 2 
𝑎𝑓

3
𝑚𝑠−1. 

(ii) Find the magnitude of the acceleration of the car 𝑄. 

 

 (b) A ship 𝑃 is sailing due north with a uniform speed  3𝑢 𝑘𝑚𝑕−1 and at the same time a ship 𝑄 is 

sailing due east with a uniform speed  
3

2
𝑢 𝑘𝑚𝑕−1. A third ship 𝑅 appears to move in the direction 

600east of north when it is observed from 𝑃 and the ship 𝑅 appears to move due north when it is 

observed from 𝑄. Draw the velocity triangles for the motion of the ship 𝑅 in the same diagram. 

Show that the ship 𝑅 moves with speed 3𝑢 𝑘𝑚𝑕−1 and find the direction of the ship 𝑅. 

  Also, it is given that initially the ship 𝑅 is in 𝑑 𝑘𝑚 west of 𝑃 and  3𝑑 𝑘𝑚 south of  𝑄. Find the 

shortest distance between  𝑃 and  𝑅 and the time taken to cover the distance and show that the 

distance between 𝑄 and 𝑅 in this time is   
 3𝑑

4
 𝑘𝑚. 

  

 

12. (a) 𝐴𝐵𝐶𝐷 is a cross-section with the shape of trapezium of a 

symmetrical wedge of mass 𝑀. A light inextensible string passes 

over fixed smooth pulleys 𝑄, 𝑅 and passes under a smooth movable 

pulley 𝑃 of mass 𝑚 has its ends attached to the points 𝐴 and 𝐵 on 

the wedge as shown in the figure. The particles 𝑋 and 𝑌 each of 

mass 𝑚 are placed on the faces 𝐴𝐷 and 𝐵𝐶 respectively. The string, 

pulleys and particles are in the vertical plane through the centre of 

mass of the wedge. The system is released from rest with the string 

taut. Write down equations sufficient to determine the tension of the 

string and the acceleration of the wedge. 

  

A B 

P 
 

Q R 

X Y 

M 

  

𝛼 𝛼 
D C 
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(b) A solid sphere with center 𝑂 and radius 𝑎 is fixed. A particle 𝑃 of mass 𝑚 is placed at a point 𝐴 on 

the smooth surface of the sphere and released, where 𝑂𝐴 makes an angle cos−1  
3

4
  to the vertical. 

Let 𝑂𝑃 makes an angle 𝜃 to the upward vertical and assume that the particle is on the surface of the 

sphere and its velocity is 𝑣. 

(i) Show that  𝑣2 =  
𝑎𝑔

2
 (3 − 4 cos 𝜃).  

(ii) Find the reaction of the particle at that moment. 

Hence, show that the particle leaves the surface of the sphere at an angle 
𝜋

3
 to the upward 

vertical of 𝑂𝑃. 

Find the horizontal and vertical components of the velocity of the particle at that moment. 

  

13. One end of a light elastic string of natural length 𝑎 is attached to a point 𝑂 on the smooth long table 

and the other end to a particle 𝑃 of mass 𝑚. When the particle 𝑃 is held at a point 𝐴 on the table at a 

distance 2𝑎 from 𝑂 and given a velocity 2 6𝑎𝑔 in the direction  𝑂𝐴      , if the particle comes to 

instantaneous rest at a distance 6𝑎 from 𝑂 in the direction 𝑂𝐴      , show that the modulus of  

elasticity is 𝑚𝑔. 

 Now particle 𝑃 is removed and a particle 𝑄 of mass 2𝑚 is attached to the end of the string and the 

particle 𝑄 is held at 𝑂 and given a velocity 5 2𝑎𝑔 in the direction  𝑂𝐴      . Using the conservation of 

mechanical energy, show that 𝑥 2 = −
𝑔

2𝑎
  𝑥2 − 2𝑎𝑥 − 99𝑎2  for 𝑥 ≥ 𝑎, where 𝑥 is the length 

of the string.  

 Hence, show that the equation of the motion of 𝑄 is given by   𝑥 =  −
𝑔

2𝑎
(𝑥 − 𝑎) for 𝑥 ≥ 𝑎. 

 Re-write this equation in the form  𝑋 =  −
𝑔

2𝑎
𝑋, where  𝑋 = 𝑥 − 𝑎.  

Find the centre of the oscillation of the simple harmonic motion. 

It is given that  𝑋 2  =  𝜔2 𝑏2 − 𝑋2  is a solution of  𝑋 =  −
𝑔

2𝑎
𝑋.   

Find 𝜔 and amplitude 𝑏. 

Show that the particle 𝑄 takes the minimum time of  
2𝑎

𝑔
 

1

10 
 + sin−1 4

5
  to reach point 𝐵 at a distance 

9𝑎 from 𝑂 in the direction 𝑂𝐴      .  

Find the speed of the particle 𝑄 at 𝐵. 

When the particle 𝑄 first reaches 𝐵, 𝑄 collides with another particle of mass 𝑚 at rest in its path and 

coalesces with it.  

Find the speed of the composite particle just after the collision. 

 Find the distance from 𝑂 on which the composite particle comes to instantaneous rest. 

 Write down the centre of oscillation and amplitude of the simple harmonic motion for the composite 

particle with reasons. 
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 Show that the equation of the motion of the composite particle is given by  𝑥 =  −
𝑔

3𝑎
(𝑥 − 𝑎) for 𝑥 ≥ 𝑎, 

where 𝑥 is the length of the string.  

 Show that the time which the composite particle performs from 𝐵 until the string becomes slack for the 

first time is  
3𝑎

𝑔
 
𝜋

2
+ cos−1 2 22

11
 .  

 

14. (a) 𝐴𝐵𝐶𝐷 is a rectangle. The side 𝐵𝐶 is produced to 𝐹 such that 𝐵𝐶 = 𝐶𝐹 and the side 𝐴𝐵 is 

produced to 𝑃 such that 𝐴𝐵:𝐵𝑃 =  1: 𝑚.  𝐴𝐹 and 𝐷𝑃 intersect at 𝐸. 

  Let  𝐴𝐵      =  𝑎 ,   𝐴𝐷      =  𝑏,   𝑎 = 1  and   𝑏 = 2. 

(i) Find   𝐴𝐹       in terms of  𝑎, 𝑏  and   𝐷𝑃       in terms of  𝑎, 𝑏, 𝑚. 

Hence, if  𝐴𝐸 𝐷 = 900,  show that 𝑚 =  7.  

(ii) Let  𝑚 = 7,  𝐴𝐸 ∶ 𝐸𝐹 = 1 ∶  𝑟  and  𝐷𝐸 ∶ 𝐸𝑃 = 1: 𝑘.  

Find 𝐴𝐸       in terms of 𝑎 , 𝑏, 𝑟 and also in terms of 𝑎 , 𝑏, 𝑘. 

   Hence, find the values of 𝑟 and  𝑘. 

  

(b) The coordinates of points 𝐴, 𝐶, 𝐷  about 𝑂𝑥. 𝑂𝑦 axes are respectively  4, 0 ,  4 , 4 3 ,

 0 , 4 3 .  𝐵 is a point on the 𝑂𝑥𝑦  plane such that 𝑂𝐴 𝐵 =  
5𝜋

6
,   𝐷𝐶 𝐵 =

2𝜋

3
 and 𝑂𝐴𝐵𝐶𝐷 forms a 

pentagon.  Forces  𝛼𝑖  + 2 3𝑗 ,   8𝑖  + 4 3𝑗,    6𝑖 − 5 3𝑗  and  −4𝑖  + 3 3𝑗  are acting at the 

points A, B, C and  D respectively. 

(i) Show that  𝐵 ≡   7,  3 . 

(ii) Show that for any value of  𝛼, the system is equivalent to a single resultant force passes 

through the origin 𝑂. 

(iii) It is given that  𝛼 = −6 .  Find the resultant force of the system and also, show that this 

resultant passes through the point 𝐶. Also, find the equation of the line of action of the 

resultant. 

(iv) If the resultant of the forces passes through the point 𝐴, find the couple that should be 

added. 

(v) If a force is added at 𝑂 and a couple is added to the system such that new system of forces 

is equivalent to a single force of magnitude 8 3  acting along 𝐴𝐵      ,  find the force and the 

couple. 

 

15. (a) Three uniform rods 𝑂𝐴, 𝐴𝐵, 𝐵𝐶  each of length 2𝑎 and weight 𝑤 are smoothly jointed at 𝐴 

and 𝐵 and hang independently from a fixed point 𝑂. A horizontal force 𝑃 is applied to the rod 𝐵𝐶 

at 𝐶. system is in equilibrium and 𝐵𝐶 makes an angle 450 to the horizontal. 

 (i) Find the force 𝑃 in terms of  𝑊.  

(ii) Show that the reaction at the joint 𝑂 is 
𝑊

2
 37  and find the direction of this reaction.   

(iii) Show that the angle of 𝑂𝐴 to the horizontal is tan−1 5.   
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𝑂 𝐶 𝐷 

𝐴 𝐵 

(b) The framework shown in the figure is made of five light rods 

freely jointed at their ends. It is given that 𝐴𝐵 𝐷 =
𝜋

2
,    𝐵𝐶 𝐷 =

𝜋

2
 

and other angles are  
𝜋

4
.  A load of weight  𝑤 each is hang from 

𝐶 and 𝐷 and the framework is in equilibrium in a vertical plane 

with 𝐴𝐵 horizontal and 𝐵𝐷 vertical, supported by two vertical 

forces acting at 𝐴 and  B. 

  Draw a stress diagram using Bow’s notation and hence, find the stresses in all the rods and state 

whether these stresses are tensions or thrusts. Also, find the vertical forces acting at 𝐴 and 𝐵. 

 

16. Show that the centre of mass of  

  (i) a uniform solid hemisphere of radius 𝑟 is at a distance 
3𝑟

8
 from its centre.  

  (ii) a uniform solid right circular cone of base radius 𝑟 and height 𝑕 is at a distance 
3𝑕

4
 from its 

vertex. 

   A composite body is made by rigidly joining a solid right circular cone of 

radius 𝑎 and height 𝑎, a solid right circular cylinder of radius 𝑎 and height 𝑎 

and a uniform solid hemisphere of radius 𝑎, as shown in the figure. Density 

of the cone and the cylinder is 𝜎 and the hemisphere is 𝑘𝜎. 

  Show that the centre of mass of the composite body is at a distance 
 19𝑘+21 𝑎

8 𝑘+2 
 

from the vertex 𝑂. 

  If the composite body is freely suspended from a point 𝐴 and hangs in 

equilibrium, find the angle of  𝑂𝐷 to the vertical.  

  Now if the composite body is removed from the point of suspension 

and kept in equilibrium, with the cylindrical surface 𝐴𝐵 placed on a 

horizontal plane as shown in the figure, show that 0 < 𝑘 <
11

3
.   

 

 

 

17. (a)  Three identical boxes 𝐴, 𝐵 and 𝐶 each contain 6 balls identical in all respects except their 

colours. Box 𝐴 contains 4 red balls and 2 white balls. Box 𝐵 contains 3 red balls and 3 white 

balls. Box 𝐶 contains 2 red balls and 4 white balls. Two boxes are chosen at random and a ball is 

drawn from each of them. 

    Find the probability that  

    (i) the two balls drawn are red, 

    (ii) the two balls drawn are of the different colours, 

    (iii) the boxes 𝐴 and 𝐵 were chosen, given that the two balls drawn are different colours. 
 

𝐵 

𝐴 

𝑎 

𝑎 
𝑎 

𝑎 

𝑎 

𝑂 

𝐶 

𝐷 

 

𝜋

4
 

𝐴 𝐵 

𝐶 

𝐷 

𝑤 

𝑤 
𝜋

4
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  (b) Let the mean and the standard deviation of the set of data  𝑥1, 𝑥2, 𝑥3 , … . , 𝑥𝑛  be 𝑥  and 𝜎𝑥  

respectively, and 𝑦𝑖 =
𝑥𝑖−𝑎

𝑏
 for 𝑖 = 1, 2, 3, … , 𝑛,  where 𝑎 and 𝑏 are real constants. Show that 

𝑦 =
𝑥 −𝑎

𝑏
 and 𝜎𝑦 =

𝜎𝑥

 𝑏 
, where 𝑦  and 𝜎𝑦  are respectively the mean and the standard deviation of 

the set of data  𝑦1, 𝑦2, 𝑦3, … . , 𝑦𝑛 . 
          

    Marks obtained by 100 students in an exam are given in the following frequency table.  

Marks No. of students 

30 - 39 8 

40 - 49 15 

50 - 59 28 

60 - 69 20 

70 - 79 19 

80 - 89 10 

    By means of the transformation  𝑦 =
𝑥−54.5

10
, estimate the mean and the standard deviation of 𝑦, 

and also the coefficient of skewness of 𝑦 defined  by   
3 mean - median   

standard deviation
. 

    Hence, estimate the mean, the standard deviation and the coefficient of skewness of 𝑥. 

 


