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Question 1   (**+) 

A particle P  is moving on the Cartesian plane so that its position vector r m  at time 

t s  satisfies the differential equation 

d

dt
=

r
r . 

When 0t = , 0=r ii  and 2= −∧r i j k . 

Express r  in terms of t . 

( )2 et
= +r j k  
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Question 2  (**+) 

A particle moves in a plane so that its position vector, r m  at time t s , satisfies the 

differential equation 

2 e td
t

dt

−
+ = −

r
r i j .  

When 0t =  the particle is at the point with position vector ( )2−i j m . 

Express r  in terms of t . 

M456-F , ( ) ( )2 2 3e e 2et t t
t t

− − −
= − + − +r i j  
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Question 3    (***) 

A particle moves in a plane so that its position vector, r m  at time t s , satisfies the 

differential equation 

( ) ( ) ( )2 2tan 2sin cos cos
d

t t t t
dt

+ = +
r

r i j ,     0
2

t
π

≤ < . 

When 0t =  the particle is at the point with position vector j m . 

Express r  in terms of t . 

M456-E , ( ) ( )2sin cos sin cos cost t t t t= + +r i j  
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Question 1   (**) 

A particle P  is moving on the Cartesian plane so that its position vector r m  at time 

t s  satisfies the differential equation 

2

2

d d

dtdt

=
r r

. 

When 0t = , P  has position vector ( )m+i j  and moving with velocity ( ) 12 ms−
−i j . 

Express r  in terms of t . 

( ) ( ) ( ) ( )2 2 e    or   2e 1 2 et t t
= − + + − = − + −r i j i j r i j  
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Question 2       (**+) 

A particle P  is moving on the Cartesian plane so that its position vector r m  at time 

t s  satisfies the differential equation 

( )
2

2
6 2

d d
t

dtdt
− = + −

r r
r i j . 

When 0t = , P  has position vector ( )2 m+i j  and moving with velocity ( ) 13 ms−
−i j . 

Express r  in terms of t . 

M456-A , 

( ) ( ) ( )

( ) ( )

3 2

3 2 3 2

1 1 1e 17 3 e 3 2 e 12
15 10 6

or

17 3 1 1 1e e e e 2
5 515 10 6

t t t

t t t t

t

t

−

− −

= − − − + + −

= − − + + − + +

r i j i j i j i

r i j

 

 

 

 

 

 

 


