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

1. [In this question position vectors are given relative to a fixed origin O] 

At time t seconds, where 20, a particle, P, moves so that its velocity vms 
is given by 

v = 6ti 5j 

When= 0, the position vector of P is (-201 +20j) m. 
(a) Find the acceleration of P when = 4 

(3) 

(b) Find the position vector of P when t=4 

(3) dy 
a) dt = i -S(t)t 
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2. A particle, P, moves with constant acceleration (2i3j) ms2 
At time =0, the particle is at the point A and is moving with velocity (-i + 4}) ms" 

At time = T seconds, P is moving in the direction of vector (3i - 4j) 

(a) Find the value of T. 

(4) 

At timer=4 seconds, P is at the point B. 

(b) Find the distance AB. 

(4) 

a) VE r at 

(-i +"j) -(2 -T 

4-8T 
-I+2T 

2 9T = 4 8T 
T 8 . 

S i 2)t *(i-2)}e 

t- 4 

S7 - 4 15)16i - 24) 
12 8 

AB Vn+8? =J208 I4.42 

4 



3. 

P 
7 

MA 

Figure 1 

Two blocks, A and B. of masses 2m and 3m respectively, are attached to the ends ofa 

light string 

Initially A is held at rest on a fixed rough plane. 

The plane is inclined at angle a to the horizontal ground, where tan a 
12 

The string passes over a small smooth pulley, P, fixed at the top of the plane. 

The part of the string from A to P is parallel to a line of greatest slope of the plane. 
Block B hangs freely below P, as shown in Figure 1. 

The coefficient of friction between A and the plane is 

The blocks are released from rest with the string taut and A moves up the plane. 

The tension in the string immediately after the blocks are released is 7 

The blocks are modelled as particles and the string is modelled as being inextensible. 

(a) Show that 7= ng 

(8) 

After B reaches the ground, A continues to move up the plane until it comes to rest before 
reaching P. 

(b) Determine whether A will remain at rest, carefully justifying your answer. 

(2) 

(c) Suggest two refinements to the model that would make it more realistic. 

(2) 
a) A2mq cos o 13 m9 
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Question 3 continued 

A T-(2me Sind ) 2ma. 

T-+)mg 2mo 

2mq 2ma 
3T 6mq= bma 

Smy T 3ma 

6mq 2T = 6ma 

bma- 2T: 3T- 6mq 

12mq ST 

T: 

b) may 13 m9 

2m Sin o 13 mg 

13 m 1m9, 

SO A wwll not douwn me move 

plane 

c ALow b e extensible 

Involve schon me 

7 

Turn over 



D
O

 N
O

T
 W

R
IT

E
 IN

 T
H

IS
 A

R
E

A
 

D
O

N
O

T
w

R
IT

E
 IN

 T
H

IS A
REA

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 

S 

E
 



Question 4 continued 

2essiing verhaly- 
Resolving9 

P Rcose = 209 
hon zonbaly . Fr Rc SinG9 

Moments aoout A 

20q x 4cose = R 

364 
2c l6q cosé = 9 

(= IS0. s28 ). 

R 20qRe cos 
S.9312 N 

Fr =IsO. S8 x 25 42-147&4 

Force a Al Si. 413/2 42-14784 

4427.981824 

66.S4 N. 

The maganhyde o he2 RaChen 

would decreose. 

11 

Turn over 
n 1 1 



N
O

T
 W

R
ITE IN

 TH
IS A

R
EA

 
D

O
N

O
 W

RITE IN
 T

H
IS

 A
R

E
A

 
D

O
N

O
T

 W
A

ITE N
T

H
IS

A
R

E
A

 

D
 



Question 5 continued 

Verical A: S Sa, u 2Osin30 a 9 t:2. 
S S u sin6 a= - 9 t:2- 

A S 20 29 
S 2usine- 2 

A 

2Sn6= 20 

sind: O 

sine = (O ucose = 2S - Iov3 

u o Cas-1os3 2.609 n E 

tan 
2S- Io3 

G: tan (25-10 = 52.478 
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