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2. A particle P moves in a straight line.  At time t = 0, P passes through a point O on the line. 
At time t seconds, the velocity of P is vm s–1 where

v = (2t – 1)(1 – t)

 (a) Find the acceleration of P when t = 1
2 (3)

 (b) Find the distance travelled by P in the interval 0 - t - 1
(6)
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January 2018

a) V = zt - zt=- 1 + t

= - 2t2 + 3t - 1

a= =
- 4+ + 3

For t = E

a== 4(z) + 3 = 1ms-2

b

v

6

I % t

-23t-de+
=

- Est ++ E+et]
= () + ((-b) - ( )

= I m
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5. A particle P of mass 0.3 kg moves under the action of a single force F newtons.  At time 
t seconds (t . 0), P has velocity v m s–1, where

v = (3t2 – 4t)i + (3t2 – 8t + 4)j

 (a) Find F when t = 4
(3)

 At the instants when P is at the points A and B, particle P is moving parallel to the 
vector i.

 (b) Find the distance AB.
(9)
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2.2

June 2018

a)
a= = (t -4)i + (6t - 8)j

Fr t= 4 / a = 20i + 16;

F= ma

=

0 .3 (20i + 16j) = Si + 4 . 8;

b) 3t2 - 8t +4=0

=> t= 2 , t = 3

s = Judt = (t3 - 2t"+ c)i + (3 - 4t2 + 4t +()j

For t = E / S =[ +)i + + (2);

A) + x , + ()
Er t = 2

,
S = c i + 2;
B(4, ()

A=-

lB1 = 155 = 1. 33 m
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October 2018

2.3

a

v = a = (6 - 9+4i + (3 + 2
- 2t);

16-972 = 0 = t=
=> t =

For t = E ,
v =E

b) a= = - 18ti + (t - 2)j

For t = 4

a = - 72i + 22j

(1=I h = 75. 3 ms
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5. A particle moves along the x-axis.  At time t seconds, t  0, the velocity of the particle is 

 v m s–1 in the direction of x increasing, where v = 2t
3
2  – 6t + 2

 At time t = 0 the particle passes through the origin O.  At the instant when the acceleration 
of the particle is zero, the particle is at the point A.

 Find the distance OA.
(8)
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January 2019

2.4

a) a= = 3t - 6

-ti - 6 =0 = t = 2

=> + = 4 (at t = 4 ,acceleration is zero)

s = Jrdt =-+

= Et - 3t2 + 27 +

C =0

=> s = Et -3t + 2t

Fr t = 4

5 = - 14. 4 (displacement is 14.4 m t t= 4)

So distance of OB is 14. 4 m



 

5. At time t seconds (t . 0), a particle P has velocity v m s–1, where

v = (3t2 – 4)i + (2t – 4)j

 When t = 0, P is at the fixed point O.

 (a) Find the acceleration of P at the instant when t = 0
(2)

 (b) Find the exact speed of P at the instant when P is moving in the direction of the vector 
(11i + j) for the second time.

(4)

 (c) Show that P never returns to O.
(4)
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2.5

a)a= = 6+i + zj

For t = 0

a = 2;

b) = i

= 27t - 44 = 3t2- 4

=>3t2 - 22t + 40 =0

t=8 , t = 4

For t = 4

v= 44; + 4j

IVl = 4Naz = 44
.
2 mst

C
s = ((+ 4)i + (t - 4)jdt = (t3 4t +c)i + (t- 4t + ()j

4 = 0 , Cy=0

=> s= (t3- 4+)i + (t2- 4 + 1j
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2.6

S= (t3- 4+)i + (t2- 4 + 1j

t3 - 4t = t(t2- 4) = 0

=> t =0, 2

t=- 47 = + (t - 4)

t = 0
, 4

since two different+ value after to, it does not return to 0.



 

 

5. At time t seconds (t  0), a particle P has velocity v m s–1, where

v = (3t2 – 9t + 6)i + (t2 + t – 6) j

 (a) Find the acceleration of P when t = 3
(3)

 When t = 0, P is at the fixed point O.

 The particle comes to instantaneous rest at the point A.

 (b) Find the distance OA.
(7)
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May 2020 

a
a= = (6t -q(i + (2t + 1)j

For t = 3

a = ai + 7jmg2

b

v=0 = 3t2 - 9t +6 = 0

t= 1,
=> +2 + t - 6 =0

t= -3.

S = Judt = (tb - Ef + 6 + +x)i + (jt + zt2 - -t +c)j

4 =0 , C =0

=> S = (t" -Et + (t)i + (yt3 + It=-ct)j

For t= 2,

S = zi - E;
= Zi-

loAl= 55 = 7.60
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5. At time t seconds, t  0, a particle P has velocity v m s–1, where

v = (5t2 – 12t + 15)i + (t2 + 8t – 10)j

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

 At time T seconds, P is moving in the direction of (i + j).

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

 When t = 3, P is at the point A.

 (b) Find the magnitude of the acceleration of P as it passes through A.
(4)

 (c) Find the position vector of A.
(4)
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January 2021 

a)

=

=> +2 + 2t - 10 = 5t
-
- 12+ + 15

=>4th - zot + 25 = 0

t = 5

=> T= s

b
a= = (0t -12)i + (2t + d)j

For t = 3

a = 18i + 14;
191 = 230

= 22. 8 ms-
2
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↑
s = Judt = ((bt2- 12t + 15)it (+-

+ ot -10))dt

= Et- st2 + 15+ +c)i + (jt3 + 4t2- 10t +()j

Co , C2 =0

=> s = (t- Gt
=

+15t)i + (t+ 4t
=
- (t)j

Er t=3

5= 36i + 15; m



 

 

2. A particle P of mass 1.5 kg moves under the action of a single force F newtons.

 At time t seconds, t  0, P has velocity v m s–1, where

v = (5t2 – t3)i + (2t3 – 8t)j

 (a) Find F when t = 2
(4)

 At time t = 0, P is at the origin O.

   (b) Find the position vector of P relative to O at the instant when P is moving in the
 direction of the vector j
 (4)
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May 2021 

a)
a= = (10t - 3+2)i + (6E- 8);

For t = 2

a =Gi + 16)
F= ma

= 1 .5 (di + 16j) = 12i + 24

b)
parallel to rector j => Sti-t3 = 0

=)t= (5-t) =0

=> t= 0
,

t = 5

s =Judt = Est -[tY+)i + (zt" - 4t+2)j
C =0 , 72 =0

=> s = (t - [tY)i + (t"- 4t);

Er t=

5= + j = v=+
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3. A particle P moves on the x-axis.

 At time  t = 0, P is instantaneously at rest at O.

 At time t seconds, t > 0, the x coordinate of P is given by

x t t t= − +2 14
56

3

7

2

5

2

3

2

 Find

 (a) the non-zero values of t for which P is at instantaneous rest
(3)

 (b) the total distance travelled by P in the interval   0  t  4
(3)

 (c) the acceleration of P when  t = 4
 (3)
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October 2021 

a)
v= =
7t - 357 + 28t

= t(7t - 35t +28)

v=o = t = 0 = =0

=> 7t-35t + 28 =0

= + = 1 , + = 4

6) For to , x = 0

For t = 1 , x = 2
=> distance travelled Em from to to t=

For t= 1, x = 2
For t = 4

, x =-
20-I => distance travelled 'Fom from t= 1 and t=4

=> Total distance travelled is 56m

c)a = = E+- = + 14t
Fr += 4

a = 42 ms=
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3. A particle P of mass 0.25 kg is moving on a smooth horizontal surface under the action of 
a single force, F newtons.  

 At time  t seconds (t  0) , the velocity v m s−1 of P is given by

v = (6 sin 3t) i + (1 + 2 cos t) j

 (a) Find F in terms of t.
(3)

 At time  t = 0 , the position vector of P relative to a fixed point O is  (4i − 3j) m .

 (b) Find the position vector of P relative to O when P is first moving parallel to the 
vector i.

 (6)
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2.15

a)
a= = (18(033t)i =12 sint))

F = ma

= 0 . 25 (1P(03t)i = 0 . 25 (2 sint)]
= (cos 3t) : - Esint)j

*
S = Judt = ((6 sinst)i + (1 + 2 cost)j dt

= (-cos3t + 4)i + (t + 2sint + (2)dt
Er t=o

(2 +x)i + (zj = 4i - 5;
=> (1 = 6 , Cz = - -

=> S = ( 2 cos3t +6)i + (t + zsint- Es)j
parallel to rector if 1 + 2cost = 0 => cost =- = t=

For t=ET

S = 4i + zi; m
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1. At time t seconds,  t  0 , a particle P has position vector r metres with respect to a fixed 
origin O, where

r = (t3 – 8t)i + 1
3

2
3 2t t t− +⎛

⎝⎜
⎞
⎠⎟ j

 (a) Find the acceleration of P when  t = 4
(5)

 At time T seconds,  T  0 , P is moving in the direction of  (2i + j)

 (b) Find the value of T
(3)
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2.17

a) v =a = (+ 2
- di + (t=- 2t + 2)j

a= = (6t)i + (2t -2)j

For t= 4

a = 24i + 6j ms

b)

=
=> 2t? 4t + 4 = 3t2 - 8

= +2 + 4t - 12 =0

t = - 6
, t = 2

= T =2
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4. At time t seconds (0  t < 5), a particle P has velocity v m s–1, where

v i j! "# $ % % "# $5 2 3
2t t t

 When t = λ, particle P is moving in a direction parallel to the vector i.

 (a) Find the acceleration of P when t = λ
(5)

 The position vector of P is measured relative to the fixed point O 
When t = 1, the position vector of P is (–2i + j) m.

 Given that 1  T < 5

 (b) find, in terms of T, the position vector of P when t = T
(5)
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October 2022

a) paralled to rector i

=> t+2t -3 =0

t =-3 , t = 1

=> X = 1

v = ((s-+(f) + (t2 + 2t -3)j

a= = ((x - 1(5- t)
-7)i + (2t + 2)j

= ( z(5- e)2)i + (2t +2)j

For t= 1

a =- [i + 4j

3)s
=Judt = ((-t(+)i + ( +2

+ 2t - 3)j

= (x - 1(5- t)+ x)i + (y+
3

+ t-3t +c);

= ( - E (5-+)+ x)i + ((+ 3
+ t= 37 +()j
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When t= 1
, S= - zi +j

=> (+)i + )- 5j+2)j = - zi +j

=
(2 =

s = ( z(5-t)+ 7)i + (j+3
++2 -3t +-)j

=> s = [= (5- +=+z)i + (T3+ +
=
- 3T+)j



 

 

4. [In this question, the perpendicular unit vectors i and j are in a horizontal plane.]

 A particle Q of mass 1.5 kg is moving on a smooth horizontal plane under the action of 
a single force F newtons.  At time t seconds  (t  0) , the position vector of Q, relative 
to a fixed point O, is r metres and the velocity of Q is v m s–1

 It is given that

v = (3t 2 + 2t) i + (t 3 + kt) j

 where k is a constant.

 Given that when  t = 2  particle Q is moving in the direction of the vector  i + j

 (a) show that  k = 4
(2)

 (b) find the magnitude of F when  t = 2
(4)

 Given that  r = 3i + 4j  when  t = 0

 (c) find r when  t = 2
(4)
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2.21

a) For t= 2
,

v= 16 + (8 +214);

=
=> 2k = &

= K = 4

b) a = a = (6t +2)i + (3t2 + 4);
Fr t= 2

a = 14i + 16)

191=2

F = ma

F= 1 .5 xHb = 3 T = 31 .9 N
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2.22

↑
r= Sudt = f(3+-+2t)i + (+ 3

+ 4t)jdt

= (3+ t+ )i + (it* + 2E+2);

For t=o
,

V= 3i + 4;

=> C = 3 and 22 = 4

=> r = (t3++2 +3)i + (it4 +2E+4)j

For t= 2

v= 15i +1j
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In this question you must show all stages of your working.  
Solutions relying on calculator technology are not acceptable.

 A particle P is moving on a smooth horizontal plane.

 At time t seconds t0! " , the position vector of P, relative to a fixed point O, is r metres 
and the velocity of P is v ms−1  where

v i j! "# $ % " "# $4 5 10 122t t t

 When t = 0,  r j! "2 6i

 (a) Find r when t = 2
(4)

 When t = T particle P is moving in the direction of the vector i j− 2

 (b) Find the value of T
(3)

 (c) Find the exact magnitude of the acceleration of P when t = 2.5
(3)
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2.23

May 2023

2. [In this question, the perpendicular unit vectors i and j are in a horizontal plane.]

a) r = Judt = ((4t2- Sti + (10t- 12); dt

= (t- Et +c)i + (- 5t2- 12 + +()j

For t = o

Git(zj = 2i + 6;

(= z /d =

~ = (* t
"

-Et + 2)i + (- 5+ = 12t + 6)j

t = z

r = Gi - 38;
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2.24

b)

=
=> - lot - 12 = = 8t

-

+ 10t

=>8t-20t - 12 =0

t=
-z ,

t = 3

= T = 3

c)a = m = (b) -5)i + (- 10)j

For t= 2. 5

c = 15i - 10;

1) = Si ms
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1. At time t seconds, t > 0, a particle P is at the point with position vector r m, where

r i j! "# $ % "&
'(

)
*+

t t t t4 2 2
8 6 2

3

2

 (a) Find the velocity of P when P is moving in a direction parallel to the vector j
(4)

 (b) Find the acceleration of P when  t = 4
(3)
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2.25

October 2023

a
v= = (4t) - 168)i + (2t - 3t])j

paralle to rector ;

=> 4t3-16t = 0

4t (t2- 4) = 0

t= 0, t =2
,
t = 2

For t = z

V = 24- 38 mst

b) a= = (12t- 16) + (12 - zt);

For t = 4

a = 176i +jms
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1. A particle P moves along a straight line. The fixed point O is on the line. At time 
t seconds,  t > 0, the displacement of P from O is x metres, where

x t t t! " #2 21 60
3 2

 Find

 (a) the values of t for which P is instantaneously at rest
(4)

 (b) the distance travelled by P in the interval  1  t  3
(2)

 (c) the magnitude of the acceleration of P at the instant when  t = 3
(2)
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2.26

a) v= = 6t2 - 42t +60

6t- 42t + 60 = 0

t =2 , t = 5

b
For t = 1

,
x = 4)

For t= 2
, x = 5- 2

S2- 41 = 11

For t = 2
, < = 52

For t = 3, x = 45

52-45 = 7

11 + 7 =18

distance travelled is 18m

c)a = m = (2+ - 42

Fer t = 3

a = 6 ms
: 2
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2. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 A particle P is moving in a straight line.

 At time t seconds, the speed, v m s–1, of P is given by the continuous function 

v
t t k

t t k
!

"

#

$
%
&

'&

2 1

3

4

        0    

                

! !
 

 where k is a constant.

 (a) Show that  k = 4, explaining your method carefully.
(3)

 (b) Find the acceleration of P when  t = 1.5
(3)

 At time t = 0, P passes through the point O

 (c) Find the distance of P from O when  t = 8

(7)
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2.28

a)H = Eit

2t +1 =t
=it - 2t - 1 = 0

t = Y ,
t = 4

But30 => k = 4

b) v= (2t +12
a= = 2 + 2(2t + 1)

-z

For t = 1. 5

a = 0.5 ms-2
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2.29

↑

Sid+=[(z
= [5(2t +]"

= (9)- (j) = 2

+==t
= (24) - (6)= 18

Distance from 0 to p is + 18= m


