
Question 16 continued 
Notes: 
(a) 

B1:   Sets 1
(11 2 ) (11 2 )

A B
P P P P

 
 

 

M1:   Substitutes   0P   or 11
2

P   into 1 (11 2 )A P BP A or B     

 Alternatively compares terms to set up and solve two simultaneous equations in A and B 

A1:  
1 21 11 11

(11 2 ) (11 2 )P P P P
 

 
 or equivalent 1 1 2

(11 2 ) 11 11(11 2 )P P P P
 

 
 

 Note: The correct answer with no working scores all three marks. 
(b) 

B1:    Separates the variables to reach   
22 d 1d

(11 2 )
P t

P P


  or equivalent 

M1:  Uses part (a) and   d ln ln(11 2 )
(11 2 )

A B P A P C P
P P
   

  

A1:  Integrates both sides to form a correct equation including a 'c' Eg 
  2ln 2ln 11 2P P t c     

M1:  Substitutes t = 0 and P =1 to find c 
M1:  Substitutes  P = 2 to find t. This is dependent upon having scored both previous M's  
A1:   Time = 1.89 years 

(c) 

M1:   Uses correct log laws to move from  2ln 2ln 11 2P P t c      to 1ln
11 2 2

P t d
P

     
 

 for their numerical 'c' 

M1:   Uses a correct method to get P in terms of 
1
2e

t
 

 This can be achieved from 
1
21ln e

11 2 2 11 2
t dP Pt d

P P
        

followed by cross 

 multiplication and collection of terms in P (See scheme) 

 Alternatively uses a correct method to get P in terms of 
1
2e

t
 For example 

 
1 1 11
2 2 22 11 2 11 11e e 2 e 2 e

11 2

t d t d t dt dP P
P P P P

                
     

        


 followed by 

 division  

A1:   Achieves the correct answer in the form required. 1
2

11 11, 2, 9
2 9e

t
P A B C


    


 oe 
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

 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.

6. At time t seconds, where t  0, a particle P moves so that its acceleration a m s–2 is given by

a = 5t i – 15t
1
2 j

 When t = 0, the velocity of P is 20i m s–1

 Find the speed of P when t = 4
(6)
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Question 6 continued
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

 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.

6. At time t seconds, where t  0, a particle P moves so that its acceleration a m s–2 is given by

a = 5t i – 15t
1
2 j

 When t = 0, the velocity of P is 20i m s–1

 Find the speed of P when t = 4
(6)
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Question 6 continued
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(Total for Question 6 is 6 marks)

109Pearson Edexcel Level 3 Advanced GCE in Mathematics – Sample Assessment Materials –  
Issue 1 – April 2017 © Pearson Education Limited 2017



14

*S54261A01425*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

7. A rough plane is inclined to the horizontal at an angle α, where tan α = 3
4

.

 A particle of mass m is placed on the plane and then projected up a line of greatest slope 
of the plane. 

 The coefficient of friction between the particle and the plane is µ.

 The particle moves up the plane with a constant deceleration of 4
5

g.

 (a) Find the value of µ.
(6)

 The particle comes to rest at the point A on the plane.

 (b) Determine whether the particle will remain at A, carefully justifying your answer.
(2)
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Question 7 continued
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(Total for Question 7 is 8 marks)
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7. A rough plane is inclined to the horizontal at an angle α, where tan α = 3
4

.

 A particle of mass m is placed on the plane and then projected up a line of greatest slope 
of the plane. 

 The coefficient of friction between the particle and the plane is µ.

 The particle moves up the plane with a constant deceleration of 4
5

g.

 (a) Find the value of µ.
(6)

 The particle comes to rest at the point A on the plane.

 (b) Determine whether the particle will remain at A, carefully justifying your answer.
(2)
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Question 7 continued
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(Total for Question 7 is 8 marks)

111Pearson Edexcel Level 3 Advanced GCE in Mathematics – Sample Assessment Materials –  
Issue 1 – April 2017 © Pearson Education Limited 2017



16

*S54261A01625*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

8. [In this question i and j are horizontal unit vectors due east and due north respectively]

 A radio controlled model boat is placed on the surface of a large pond.

 The boat is modelled as a particle.

 At time t = 0, the boat is at the fixed point O and is moving due north with speed 0.6 m s–1.  

 Relative to O, the position vector of the boat at time t seconds is r metres.

 At time t = 15, the velocity of the boat is (10.5i – 0.9j) m s–1.

 The acceleration of the boat is constant.

 (a) Show that the acceleration of the boat is (0.7i – 0.1j) m s–2.
(2)

 (b) Find r in terms of t.
(2)

 (c) Find the value of t when the boat is north-east of O.
(3)

 (d) Find the value of t when the boat is moving in a north-east direction.
 (3)
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Question 8 continued
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(Total for Question 8 is 10 marks)
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8. [In this question i and j are horizontal unit vectors due east and due north respectively]

 A radio controlled model boat is placed on the surface of a large pond.

 The boat is modelled as a particle.

 At time t = 0, the boat is at the fixed point O and is moving due north with speed 0.6 m s–1.  

 Relative to O, the position vector of the boat at time t seconds is r metres.

 At time t = 15, the velocity of the boat is (10.5i – 0.9j) m s–1.

 The acceleration of the boat is constant.

 (a) Show that the acceleration of the boat is (0.7i – 0.1j) m s–2.
(2)

 (b) Find r in terms of t.
(2)

 (c) Find the value of t when the boat is north-east of O.
(3)

 (d) Find the value of t when the boat is moving in a north-east direction.
 (3)
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Question 8 continued
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(Total for Question 8 is 10 marks)
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9.

A

B

2a

α

Figure 1

 A uniform ladder AB, of length 2a and weight W, has its end A on rough horizontal ground.

 The coefficient of friction between the ladder and the ground is 1
4

.

 The end B of the ladder is resting against a smooth vertical wall, as shown in Figure 1.

 A builder of weight 7W stands at the top of the ladder.  
 To stop the ladder from slipping, the builder’s assistant applies a horizontal force of 

magnitude P to the ladder at A, towards the wall.  
 The force acts in a direction which is perpendicular to the wall.

 The ladder rests in equilibrium in a vertical plane perpendicular to the wall and makes an

 angle α with the horizontal ground, where tan α = 5
2

.

 The builder is modelled as a particle and the ladder is modelled as a uniform rod.

 (a) Show that the reaction of the wall on the ladder at B has magnitude 3W.
(5)

 (b) Find, in terms of W, the range of possible values of P for which the ladder remains in 
equilibrium.

(5)

 Often in practice, the builder’s assistant will simply stand on the bottom of the ladder.

 (c) Explain briefly how this helps to stop the ladder from slipping.
(3)
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9.

A

B

2a

α

Figure 1

 A uniform ladder AB, of length 2a and weight W, has its end A on rough horizontal ground.

 The coefficient of friction between the ladder and the ground is 1
4

.

 The end B of the ladder is resting against a smooth vertical wall, as shown in Figure 1.

 A builder of weight 7W stands at the top of the ladder.  
 To stop the ladder from slipping, the builder’s assistant applies a horizontal force of 

magnitude P to the ladder at A, towards the wall.  
 The force acts in a direction which is perpendicular to the wall.

 The ladder rests in equilibrium in a vertical plane perpendicular to the wall and makes an

 angle α with the horizontal ground, where tan α = 5
2

.

 The builder is modelled as a particle and the ladder is modelled as a uniform rod.

 (a) Show that the reaction of the wall on the ladder at B has magnitude 3W.
(5)

 (b) Find, in terms of W, the range of possible values of P for which the ladder remains in 
equilibrium.

(5)

 Often in practice, the builder’s assistant will simply stand on the bottom of the ladder.

 (c) Explain briefly how this helps to stop the ladder from slipping.
(3)
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10.

O

U m s−1

36 m

18 m

α

S Sea level

Figure 2

 A boy throws a stone with speed U m s−1 from a point O at the top of a vertical cliff.   
The point O is 18 m above sea level. 

 The stone is thrown at an angle α above the horizontal, where tan α = 3
4

. 

 The stone hits the sea at the point S which is at a horizontal distance of 36 m from the foot of 
the cliff, as shown in Figure 2. 

 The stone is modelled as a particle moving freely under gravity with g = 10 m s−2

 Find

 (a) the value of U, 
(6)

 (b) the speed of the stone when it is 10.8 m above sea level, giving your answer to 
2 significant figures. 

(5)

 (c) Suggest two improvements that could be made to the model. 
(2)
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10.

O

U m s−1

36 m

18 m

α

S Sea level

Figure 2

 A boy throws a stone with speed U m s−1 from a point O at the top of a vertical cliff.   
The point O is 18 m above sea level. 

 The stone is thrown at an angle α above the horizontal, where tan α = 3
4

. 

 The stone hits the sea at the point S which is at a horizontal distance of 36 m from the foot of 
the cliff, as shown in Figure 2. 

 The stone is modelled as a particle moving freely under gravity with g = 10 m s−2

 Find

 (a) the value of U, 
(6)

 (b) the speed of the stone when it is 10.8 m above sea level, giving your answer to 
2 significant figures. 

(5)

 (c) Suggest two improvements that could be made to the model. 
(2)
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