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8. A particle, P, moves along the x-axis.  At time t seconds, t  0, the displacement, 

x metres, of P from the origin O, is given by x t t t= − +1

2
2 1

2 2
( )

 (a) Find the times when P is instantaneously at rest.
(5)

 (b) Find the total distance travelled by P in the time interval 0  t  2
(3)

 (c) Show that P will never move along the negative x-axis.
(2)
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3. A particle, P, moves along a straight line such that at time t seconds, t  0, the velocity of P, 
v m s–1, is modelled as

v = 12 + 4t – t2

 Find

 (a) the magnitude of the acceleration of P when P is at instantaneous rest,
(5)

 (b) the distance travelled by P in the interval  0  t  3
(3)
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Question 3 continued
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- ist: .
t.o.v-aa.ms

. µµSpeed when t = 4 ?

can integrate our equation for
"

acceleration with respect to t
,
to find an expression for the velocity .

=) f Sti - 15T '"I dt
"

= 542¢ - lot
>"
I + c = I

cnn.to#aa:=.s::-iaoi::+c=aa:--.o=aa: µµµgµµI
*.. .

=) V. = 5¥ - lot
>¥-20; 1

" " "" "" "° "" " """" " " """"" "" ""

µµ1-
"

is the scaler equivelant of Velocity .
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SECTION B: MECHANICS

Unless otherwise stated, 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.

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

6. At time t seconds, where t . 0, a particle P moves in the x-y plane in such a way that its 
velocity v m s−1 is given by

v = t−
1
2 i	−	4tj

 When t = 1, P is at the point A and when t = 4, P is at the point B.

 Find the exact distance AB.
(6)
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µ
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-

•
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÷÷÷÷±÷÷÷÷ 1µFIF
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2. 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
(2)
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→ Initial condition

→ Initial Condition .
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Question 2 continued
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(Total for Question 2 is 8 marks)

F-→

a)

I =/ a- dt ⇒ v. =/ ↳ I - 55 dt
= Lit I - 5 C- I t E

Y (E) = Lit I - 5T I t E

Y co) = KOTI-5¥ + c- = - 2 I + 2 I
c- = - 2I + 2 I

b- ( t) = Let I - 5T I - 2 I + 2 I✓

I (2) = 4 (2)I - 5 (2) I - 2It 2 I
= 8 I - LOI - 2I + 2 I
= (6 I - 8I ) Ms- ' ✓

_-_É-_

⇐⇐•q•MWg←→_=
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Question 2 continued
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q-ekimrmz-E-T-blv.lt
) = Lit I - 5 t I - 2I +2 I

I = / I dt ⇒ I =/ 4 C- I -5T I - 21+25 dt

= 2t
'

I - I
-
2TIt 2 TI t E

IC -4 = 2-4 I - 5¥ I - 2tI + 2.TI t E

ICO) = 21¥ - S - 2¥ +WITE = 0

C- = 0

I (E) = 2 t
' I - 5¥ I - 4- I +2EI ✓

r ( T ) = 2T
'

I - 5¥ I - 2TIt ZTI = AI - 4.55

Equating I component terms :
- 5¥ I t 2T I = - 4.5 I✓

- 5T
' I + GTI = - 9 I

- 5T
'

+ 41-+9=0 ✓

→
T = I -8 or 1- = - I

↳ - I 40 ( invalid)
-

'

.
T = 1.8 ✓

É_____--§
___--ts_Asgsg-⇐E_ Magnet
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Question 2 continued
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(Total for Question 2 is 8 marks)

F-→

T = 1.8 I ( T ) = 21-21 - 5¥ I - 2T; +2TI = AI - 4.51

Equating I component :
2T

' I - ZTI = II ✓

2T
'
- 2T = A

2 ( i. 8) 2- 24
.gg ✓

-I-_z_z-_@r-rf_pfE-^ -_-gg_ggf__-f___gfoBEEn←EF€-
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3. (i) At time t seconds, where  t . 0 , a particle P moves so that its acceleration a m sí�  
is given by

a = (��í��t) i + (��í�t�) j

  At the instant when t = 0, the velocity of P is 36i m sí� 

  (a) Find the velocity of P when t = 4
(3)

  (b) Find the value of t at the instant when P is moving in a direction 
perpendicular to i

(3)

 (ii) At time t seconds, where  t . 0 , a particle Q moves so that its position vector  
r metres, relative to a fixed origin O, is given by

r = (t��í�t) i + 3t j

  Find the value of t at the instant when the speed of Q is 5 m sí�
(6)
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→ Initial
condition

→ No I component

↳ speed = III
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Question 3 continued
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Aka

it a)

V. =/ a- dt ⇒ I =/ ( I - ↳ E) I + ( 3- E) I dt

=/ ( I - Lit ) I dt + / ( 3- E) I dtg

F- = ( t -2E) It ( 3e - E) I +c✓
When t = 0,y=3GÉ

361 = (0.* It (3*9) I + c

-

'

. C = 361

I = ( t - 2T
'
+36) I + ( 3T - ¥ ) I

Y (4) = (4-321-36) I t ( 12 - 6¥ ) I

= ( 81 -

¥ ;) Ms
-1
✓
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

M

i ) b)

1=(-1-21-21-36) I + ( 3£ - E) I
±

E- 21-2+36=0 it 7

I
2T
'
- E-36=0 → t= 4.5

,

C- = - 4
I

- 4<0 ( invalid)

i. C- = 4.5 ✓
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 12 marks)

→

ii )

I = (E) =) I = ( ( t' - E) It 3tI ) ✓
I = (K

'
- E) I / + ( ( Seti )

I = (2T - 1) I + 31 ✓

for a vector ai + BI ,

I AI + b. It = tab

speed =
ÉÉ = 5 ✓

( 21--15+135=25✓

( 2t - IT = 16

( let
'
- Litt 1) = 16 =) Let

'
- 4E - 15=01

C- = 2.5 or C- = -1.5

t

n

.

.

C- = 2.5 ✓ - 1.5 20

i. invalid
.
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