
Kinematics 
Questions 
 
Q1. 
  

A car moves in a straight line along a horizontal road. The car is modelled as a particle.  
At time t seconds, where t ≥ 0, the speed of the car is v m s-1 

At the instant when t = 0, the car passes through the point A with speed 2 m s-1 

The acceleration, a m s-2, of the car is modelled by 

 

in the direction of motion of the car. 

(a)  Use algebraic integration to show that  

(6) 

At the instant when the car passes through the point B, the speed of the car is 4 m s-1 

(b)  Use algebraic integration to find the distance AB. 

(6) 

  

(Total for question = 12 marks) 

  

Q2. 

At time t = 0, a toy electric car is at rest at a fixed point O. The car then moves in a  
horizontal straight line so that at time t seconds (t > 0) after leaving O, the velocity of the  
car is v m s−1 and the acceleration of the car is modelled as (p + qv) m s−2, where p and q 
are constants. 

When t = 0, the acceleration of the car is 3 m s−2 

When t = T, the acceleration of the car is  m s−2 and v = 4 

(a)  Show that 

 

(6) 

(b)  Find the exact value of T, simplifying your answer. 

(6) 

  

(Total for question = 12 marks) 

 Ch.4 Kinematics PhysicsAndMathsTutor.com



Q3. 
  

A particle P moves on the x-axis. At time t seconds the velocity of P is v m s–1 in the direction 
of x increasing, where 

 

The acceleration of P at time t seconds is a m s–2 

(a)  Show that a = 2v + 1 

(2) 

(b)  Find the acceleration of P when t = 0 

(1) 

(c)  Find the exact distance travelled by P in accelerating from a speed of 1 m s–1 to a speed 
of 4 m s–1 

(7) 

  

(Total for question = 10 marks) 

  

 
 
Q4. 
  

A particle, P, of mass 0.4 kg is moving along the positive x-axis, in the positive x direction  
under the action of a single force. At time t seconds, t > 0, P is x metres from the origin O 
and the speed of P is v m s–1. The force is acting in the direction of x increasing and has  
 

magnitude  newtons, where k is a constant. 

At x = 3, v = 2 and at x = 6, v = 2.5 

Show that v3 =  

(6) 

The time taken for the speed of P to increase from 2 m s–1 to 2.5 m s–1 is T seconds. 

(b)  Use algebraic integration to show that T =  

(4) 

  

(Total for question = 10 marks) 
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Q5. 
  

A particle, P, moves on the x-axis. At time t seconds, t ≥ 0, the velocity of P is v m s–1 in the 
direction of x increasing and the acceleration of P is a m s–2 in the direction of x increasing. 

When t = 0 the particle is at rest at the origin O. 

Given that  

(a)  show that v = 5(1 – e–2.5t) 

(5) 

(b)  state the limiting value of v as t increases. 

(1) 

At the instant when v = 2.5, the particle is d metres from O. 

(c)  Show that d = 2ln2 – 1 

(7) 

  

(Total for question = 13 marks) 

  

 
 
Q6. 
  

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2 
and give your answer to either 2 significant figures or 3 significant figures. 

A particle P moves on the x-axis. At time t seconds the velocity of P is v m s–1 in the direction 
of x increasing, where 

v = (t – 2)(3t – 10),     t ≥ 0 

When t = 0, P is at the origin O. 

(a)   Find the acceleration of P at time t seconds. 

(2) 

(b)   Find the total distance travelled by P in the first 2 seconds of its motion. 

(3) 

(c)   Show that P never returns to O, explaining your reasoning. 

(3) 

  

(Total for question = 8 marks) 
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Q7. 
  

A car of mass 500 kg moves along a straight horizontal road. 

The engine of the car produces a constant driving force of 1800 N. 

The car accelerates from rest from the fixed point O at time t = 0 and at time t seconds the 
car is x metres from O, moving with speed v m s–1. 

When the speed of the car is v m s–1, the resistance to the motion of the car has magnitude 
2v2 N. 

At time T seconds, the car is at the point A, moving with speed 10 m s–1. 

(a)   Show that T = ln 2  

(6) 

(b) Show that the distance from O to A is 125ln  m. 

(5) 

  

(Total for question = 11 marks) 

  

 
 
Q8. 
  

A particle P of mass m kg is initially held at rest at the point O on a smooth plane which is 
inclined at 30° to the horizontal. The particle is released from rest and slides down the plane 

against a force of magnitude mx2 newtons acting towards O, where x metres is the 
distance of P from O. 

(a)   Find the speed of P when x = 3 

(7) 

(b)   Find the distance P has moved when it first comes to instantaneous rest. 

(2) 

  

(Total for question = 9 marks) 
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Mark Scheme - Kinematics 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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