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. A particle P moves with constant acceleration (2i − 3j) m s−2

At time t = 0, P is moving with velocity 4i m s−1

(a) Find the velocity of P at time t = 2 seconds.
(2)

At time t = 0, the position vector of P relative to a fixed origin O is (i + j) m. 

(b) Find the position vector of P relative to O at time t = 3 seconds.
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i V = ftat

ジ -
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듣트 2
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. [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.
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Question 8 continued
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(Total for Question 8 is 10 marks)
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_
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Question 3 continued 
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. [In this question i and j are horizontal unit vectors due east and due north respectively
and position vectors are given relative to the fixed point O.]

A particle P moves with constant acceleration.
At time t = 0, the particle is at O and is moving with velocity (2i	−	3j) m s−1
At time t = 2 seconds, P is at the point A with position vector (7i	−	10j) m.

(a) Show that the magnitude of the acceleration of P is 2.5 m s−2
(4)

At the instant when P leaves the point A, the acceleration of P changes so that P now 
moves with constant acceleration (4i + 8.8j) m s−2

At the instant when P reaches the point B, the direction of motion of P is north east.

(b) Find the time it takes for P to travel from A to B.

Edexcel · A-level Maths · MechanLcs · June 2018
Compiled By London Academy Of Maths | Created By Pearson Edexcel3*

) S = FE - 10I (since particle starts at 0)
_

u = 2之 - 3
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. [In this question, i and j are horizontal unit vectors and position vectors are given
relative to a fixed origin O]

A particle P is moving on a smooth horizontal plane.

The particle has constant acceleration  (2.4i + j) m s–2

At time t = 0, P passes through the point A.

At time t = 5 s, P passes through the point B.

The velocity of P as it passes through A is  (–16i – 3j) m s–1

(a) Find the speed of P as it passes through B.
(4)

The position vector of A is  (44i – 10j) m.

At time t = T seconds, where  T > 5 , P passes through the point C.

The position vector of C is  (4i + cj) m.

(b) Find the value of T.
(3)

(c) Find the value of c.
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. A particle P moves with acceleration  (4i − 5j) m s−2

At time t = 0, P is moving with velocity  (−2i + 2j) m s−1

(a) Find the velocity of P at time t = 2 seconds.
(2)

At time t = 0, P passes through the origin O.

At time t = T seconds, where T > 0, the particle P passes through the point A.

The position vector of A is (λi − 4.5j)m relative to O, where λ is a constant. 

(b) Find the value of T.
(4)

(c) Hence find the value of λ
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a) ε = 1

Ψ= - 2c +2f = "tat
V = ?
_

a = FE- 55 = (三 ) + ( s ) 2_

ε = 2

=(=[ - 8:) ns
"

b) S = A = ΛE - R .Sf Sincer =

上 = - 2± + 2

녀

三早上
- 5与

( Y* -s) = (? ) 「 + i (s) な

② - θ - s = 2F - 2
- ST

2
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372--47 -&= 0

( T- ☆ ) (T + D) = 0

#isor T = 1 . 8 s
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. [In this question i and j are horizontal unit vectors.]

A particle P of mass 2 kg moves under the action of two forces,  ( pi + qj) N  and
(2qi + pj) N ,  where p and q are constants.

Given that the acceleration of P is (i − j) m s−2

(a) find the value of p and the value of q.
(5)

(b) Find the size of the angle between the direction of the acceleration and the vector j.
(2)

At time t = 0, the velocity of P is (3i − 4j) m s−1

At t = T seconds, P is moving in the direction of the vector (11i − 13j).

(c) Find the value of T.
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a) Fres = mna

Note Zy isn't involved

( 呈) + ( 背) = 2 ( :、)
in Fres because the

⑥ 뮤마음트를
particle "moves under

the action of two forces
① -② q = d

4 + p =

- 2 = > p =- 6

미

angle = 00 teso

← = 1358I because the triangle is isosceles

c) P.
7. 0
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. A particle P is moving with constant acceleration ( )! " !4 2i j ms

At time t = 0, P has velocity ( )14 5 1i j− −ms

(a) Find the speed of P at time t = 2  seconds.
(3)

(b) Find the size of the angle between the direction of i and the direction of motion of
P at time t = 2  seconds.

(3)

At time t = T seconds, P is moving in the direction of vector ( )2 3i j−

(c) Find the value of T
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a) ≤ = 1
브 = K= - S- ( 부 ) + (부 ) =

上 = ?

q = -&E +]
t = 2 =(울

speed = 111 : otz2 = vts
= 6 . 7 1ms" to 3sy

) ,

)
*

÷
tan θ =른탈

⑦= aretan ( (3) = 26. 6

c) s = 의
)(塚 = ( 号) + ( :) ェ

U = IDE - SI
v = 241 - 3 h

a = -t 5 2 k = 1 θ - θT =
3

6 k = 42 - ( 2 T ⑤

t =
T - 3 K = ー 5 tT ☆-

6 K = - 10 + 27 ⑬

A +⑬ 0 = 32 - ( O7

= つ 「 = 3 . 2 s
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. A particle P is moving with constant acceleration.

At time  t = 1 second, P has velocity  (–i + 4j) m s–1

At time  t = 4 seconds, P has velocity  (5i – 8j) m s–1

Find the speed of P at time  t = 3.5 seconds.
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q =÷ i + af_

V = 5I - 8f (‰ ) = (℃ ) + 30
_

a = ?
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3= ( 음 )
ε= (利

려
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- i + 47
i = ?

上 = ( す ^ ) + ( シ0 ) 2 s
_

_

a = 20 - tj
E = 2 .

Ss

_

=( )
speed= (vl=82 = 552 = 7

. 21 ms
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Question 9 continued 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________



*P72902A0428*

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

TH
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

  

[In this question i and j are horizontal perpendicular unit vectors.]

10. A particle P rests in equilibrium on a smooth horizontal plane.

A system of three forces, F1 N, F2 N and F3 N  where

F1 = (3ci + 4cj)
F2 = (–14i + 7j)

is applied to P.

Given that P remains in equilibrium,

(a) find F3 in terms of c, i and j.
(2)

The force F3 is removed from the system.

Given that c = 2

(b) find the size of the angle between the direction of i and the direction of the resultant
force acting on P.

(4)

The mass of P is m kg.

Given that the magnitude of the acceleration of P is 8.5 m s–2

(c) find the value of m.
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11. A particle P is moving in a plane with constant acceleration.
The velocity, v m s−1, of P at time t seconds is given by

v = (7 − 5t )i + (12t − 20)j

(a) Find the speed of P when t = 2
(3)

(b) Find, to the nearest degree, the size of the angle between the direction of motion of P
and the vector j, when t = 2

(3)

The constant acceleration of P is a m s−2

(c) Find a in terms of i and j
(3)

(d) Find the value of t when P is moving in the direction of the vector (−5i + 8j)

Edexcel · International A-level Maths · Mechanics � · November 2020 
Compiled By London Academy Of Maths | Created By Pearson Edexcel3 tt

a) 上 (2)
= ② - 10) + 2( - 20)] = - 3E +λ与

Speed=(())= = 5 us

ㅢ

bln n

θ

c
lθ
a 스 θ= tan"(θ3)

3
4 = 40 - 0 = =36.00 to 3sg

c ) a== - SIT 12I

alternatively could set up a surat equation ,
but good

mathematicians are lazy (efficient) .

)a No need to set up swat her either:

C- 5 t)It ⑫ t -20)J =
- 5kit 8 kI

7 -5t = -5H0 ¢ X * 28-20t = -28h θ
÷ 21

s

12t- 20 = 8 に
: 2

② xs 30t-50 = 201B
Gt - 10 = f G ② @ +⑬ 1ot =22 0 t = 2

.
2 s

***

(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Turn over   

23

Leave 
blank

Question 11 continued 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________



*P72131A0820*   

12.  [In this question, i and j are horizontal unit vectors.]

A particle P of mass 4 kg is at rest at the point A on a smooth horizontal plane.

At time t = 0, two forces,  F1 = (4i – j) N  and   F2 = (λi + μj) N , where λ and μ are 
constants, are applied to P

Given that P moves in the direction of the vector  (3i + j)

(a) show that

λ – 3μ + 7 = 0
(4)

At time  t = 4 seconds, P passes through the point B.

Given that  λ = 2

(b) find the length of AB.
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. [In this question i and j are horizontal unit vectors directed due east and due
north respectively.]

A particle P moves with constant acceleration  (–Ȝi + 2Ȝj) m s–2, where Ȝ is a
positive constant.

At time  t = 0, the velocity of P is  (5i – 8j) m s–1

(a) Find the velocity of P when  t = 5 s, giving your answer in terms of i, j and Ȝ.
(2)

The speed of P when  t = 5 s  is 13 m s–1

(b) Show that

25Ȝ2 – 42Ȝ ± 16 = 0
(3)

(c) Find the direction of motion of P when  t = 4 s, giving your answer as a bearing to
the nearest degree.
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. [In this question, i and j are horizontal unit vectors.]

A particle A of mass 0.5 kg is at rest on a smooth horizontal plane.

At time t = 0, two forces, F1 = (–3i + 2j) N and F2 = (pi + qj) N, where p and q are constants,
are applied to A.

Given that A moves in the direction of the vector (i – 2j),

(a) show that 2p + q – 4 = 0
(4)

Given that p = 5

(b) find the speed of A at time t = 4 seconds.
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