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Two particles P and Q have mass 0.4 kg and 0.6 kg respectively. The particles are initially at
rest on a smooth horizontal table. Particle P is given an impulse of magnitude 3 N s in the
direction PQ.

(a) Find the speed of P immediately before it collides with Q.
@)

Immediately after the collision between P and Q, the speed of Q is5ms™.

(b) Show that immediately after the collision P is at rest.

©)

At time t = 0, a particle is projected vertically upwards with speed u m s from a point 10 m
above the ground. At time T seconds, the particle hits the ground with speed 17.5 m s *. Find

(a) the value of u,

®3)
(b) the value of T.

(4)

A particle P of mass 0.4 kg moves under the action of a single constant force F newtons. The
acceleration of P is (6i + 8j) m s 2. Find

(a) the angle between the acceleration and i,

)
(b) the magnitude of F.

@)
At time t seconds the velocity of P is v m s™. Given that when t = 0, v = 9i — 10j,
(c) find the velocity of P whent =5.

@)
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A car is moving along a straight horizontal road. The speed of the car as it passes the point A
is 25 m s * and the car maintains this speed for 30 s. The car then decelerates uniformly to a
speed of 10 m s*. The speed of 10 m s is then maintained until the car passes the point B.
The time taken to travel from A to B is 90 s and AB = 1410 m.

(a) Sketch a speed-time graph to show the motion of the car from A to B.
(2)
(b) Calculate the deceleration of the car as it decelerates from 25 ms*to 10 ms™.

(7)

TN150°

Oy

O

Figure 1

Two forces P and Q act on a particle at a point O. The force P has magnitude 15 N and the
force Q has magnitude X newtons. The angle between P and Q is 150°, as shown in Figure 1.
The resultant of P and Q is R.

Given that the angle between R and Q is 50°, find

(a) the magnitude of R,

(4)
(b) the value of X.

(®)
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Figure 2

A plank AB has mass 12 kg and length 2.4 m. A load of mass 8 kg is attached to the plank at
the point C, where AC = 0.8 m. The loaded plank is held in equilibrium, with AB horizontal,
by two vertical ropes, one attached at A and the other attached at B, as shown in Figure 2. The
plank is modelled as a uniform rod, the load as a particle and the ropes as light inextensible
strings.

(a) Find the tension in the rope attached at B.
(4)

The plank is now modelled as a non-uniform rod. With the new model, the tension in the rope
attached at A is 10 N greater than the tension in the rope attached at B.

(b) Find the distance of the centre of mass of the plank from A.

(6)

Figure 3

A package of mass 4 kg lies on a rough plane inclined at 30° to the horizontal. The package is
held in equilibrium by a force of magnitude 45 N acting at an angle of 50° to the plane, as
shown in Figure 3. The force is acting in a vertical plane through a line of greatest slope of the
plane. The package is in equilibrium on the point of moving up the plane. The package is
modelled as a particle. Find

(a) the magnitude of the normal reaction of the plane on the package,
®)
(b) the coefficient of friction between the plane and the package.

(6)
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Figure 4

Two particles P and Q, of mass 2 kg and 3 kg respectively, are joined by a light inextensible
string. Initially the particles are at rest on a rough horizontal plane with the string taut.
A constant force F of magnitude 30 N is applied to Q in the direction PQ, as shown in
Figure 4. The force is applied for 3 s and during this time Q travels a distance of 6 m. The
coefficient of friction between each particle and the plane is «. Find

(a) the acceleration of Q,

)
(b) the value of u,

(4)
(c) the tension in the string.

(4)
(d) State how in your calculation you have used the information that the string is

inextensible.
oy

When the particles have moved for 3 s, the force F is removed.

(e) Find the time between the instant that the force is removed and the instant that Q comes
to rest.
(4)

TOTAL FOR PAPER: 75 MARKS
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PROVISIONAL MARK SCHEME

%ﬂﬁggp Scheme Marks
1. @) l=mv = 3=04xv M1 Al
v=75 (ms‘l) Al (3)
(b) 7.5
0.4 0.6
e
v 5
LM 04x75=04v+0.6x5 M1 Al
0=04v = v=0 3k Cso Alcso (3)
(6 marks)
2 (@ | v’=u"+2as = 17.5°=u’+2x9.8x10 M1 Al
Leading tou=10.5 Al (3)
(b) | v=u+at = 17.5=-105+9.8T M1 AL ft.
6
T=2_ () M1 Al (4)
(7 marks)
8
3 (@) | tand= 5 M1
0~53° Al (2)
(b) | F=0.4(6i+8j) (=24i+32j) M1
IF| = v(2.42 + 3.22): 4 M1 Al (3)
(©) | v="9i-10j+5(6i~+8j) M1 Al
=39i +30j (ms™) AL (3)
(8 marks)
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PROVISIONAL MARK SCHEME

Question

Nurmber Scheme Marks
4. (a
A
V'
25 |
shape Bl
; | 25, 10, 30, 90 B1(2)
10 1 1 :
0 30 90 t
1
b) | (b) 30 x 25+=(25+10) +10(60—t )=1410 M1 AL Al
(b) | (b) S(25+10) +10(60-1) Al
7.5t =60
t=8 (s) M1 Al
a=2"10_ 1875 (ms?) 1l M1 AL (7)
(9 marks)
5 (@)
5 R
30° 50°
X >
(*)  15sin30°= Rsin50° M1 Al
R~9.79 (N) M1 ALl (4)
(b) (—>) X —15c0s30° = Rcos50° ft their R M1 A2 ft
X ~19.3 (N) M1 Al (5)
(9 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
6. | (a)
A A
X
: 2.4
“«—08 —
89 129
M(A) 80 x0.8+12g x1.2 = X x 2.4 M1 Al
269
X ~85 (N) accept84.9, — | DM1Al (4)
(b)
X+101 4 x
2.4
— >
. 08 _,
X >
A I l B
89 129
R(M) (X +10)+ X =8g+12g M1 B1 AL
(x =93)
M(A) 80 x0.8+12g x x = X x 2.4 M1 Al
x=14 (m) accept 1.36 Al (6)
(10 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
7. (@) R
45N
R = 45c0s40° + 49 cos30° M1A2,1,0
R~ 68 accept 68.4 M1 Al (5)
(b) | Useof F=uR M1
F+4gsin30 = 45 cos 50° M1A2,1,0
Leadingto x~0.14 accept 0.136 M1 A1(6)
(11 marks)
8 (@)
T T 30
429 439
s=ut+zat® = 6=>ax9 M1
a=11 (ms?) Al (2)
(b) | N2L for system 30— 159 =5a ft their a, accept symbol M1 Alft
e 14_1 or awrt 0.48 M1 Al (4)
3g 21
(c) | N2L for P T —u2g=2a ft their , their a, accept symbols M1 Al ft
T- 14 x 20 =2x 4
39 3
Leadingto T =12 (N) awrt 12 M1 Al (4)
(d) | The acceleration of P and Q (or the whole of the system) is the same. Bl 1)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
e |v=u+at = V=%X3=4 Bl ftona
N2L (for system or either particle)
—549 =5a or equivalent M1
a=-—ug
v=u+at = 0=4- ugt M1
: 6
Leadingto t= - (s) accept 0.86, 0.857 Al (4)
(15 marks)




