Edexcel AS Mathematics Force and Newton’s Iaws(’

Section 2: Applying Newton’s second law

Section test

Throughout this test, take g = 9.8 ms™.

1.

2.

10.

A force of 200 N acts on a car of mass 800 kg. Find the acceleration of the car.

A lift of mass 200 kg is moving upwards at a constant velocity of 2 ms™. Find the
tension in the rope lifting the lift.

Two forces act on a particle of mass 5 kg which has acceleration of 2i — 3j ms.
One of the forces is 8i + j N. What is the other force?

The tension in a cable, which is lifting a load with an acceleration of 1.2 ms?, is
11000 N. What is the mass of the load?

During lift-off an astronaut of mass 100 kg experiences a contact force of 8000 N
from the seat. What is the acceleration of the rocket?

Find the force required to accelerate a car of mass 800 kg at 2 ms™ against a
resistance of 1000 N.

A force of 6i+j N acts on a particle of mass 2 kg. The initial velocity of the
particle is 2i —5j ms™. What is its velocity after 4 seconds?

A lorry weighing 3 tonnes is travelling at 10 ms™. Find the force needed to stop it
in 10 seconds.

A lorry weighing 3 tonnes is travelling at 10 ms™. Find the force needed to stop it
in 10 m,

A miners’ cage of mass 420 kg contains 3 miners of total mass 280 kg. The cage
is lowered from rest by a cable. For the first 10 seconds the cage accelerates
uniformly and descends a distance of 75 m. What is the force in the cable during
the first 10 seconds?
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Edexcel AS Maths Force & Newton’s laws 2 section

test solns
Solutions to section test

1. F=ma
200 =go00a

a=0.25
The acceleration of the car is 0.25 ms=2,

1
l

2004

$ﬂ=o

Stnee the Lift ts moving at constant veLoo’Ltgj, the acceleration is O,

7 —200g =0
7 =200% 9.2 =1960
The tension in the rope is 1960 N.

F gJ 1OL—15J
F=2i- éJ
4,
11000

l

F=ma ™9

11000 —mg = m x 1,2
11000 — 9.8m =1.2m
11000 =11m

m = 1000
The wmass of the load is 1000 kg.
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5.

000

l

100g

F=ma

8OO0 —100g = 1004
OO0 — 380 =100a4a
FO20 = 1004

a=30.2

Acceleration s F0.2 ms=,

2 ms=
TR >

1000 «— 80RI |, x
|

!

2004

Horizamfcaug: F =wma
X —1000 =200 X 22

X = 2600
The foree required is 2600 N,

F=mg

6L+ j=2a

3L+§J

< 1D
Il
[P

+at

2L-5j+4(3L+1)

141 -3
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£ wu=10 vV =u+at
vV =0 O=10+104
t=10 a=-1 The acceleration is negative
a=z as it is slowing down. The
force is negative as it is
against the direction of motion.
F=ma ©
o O
=3000X—1L
= —3000

The foree needed to stop the lorry is 3000 N.

9. u=10 v =u”* +2as
v=0 0=10%+2%x104
$=10 —204 =100
a=z a=-5
F=wma
=3000X—5
= —15000
The force needed to stop the lorry is 15000 N,
10, u=0 S=ut+iat®
t=10 FE5 =0x10+1ax10°
s=75 F5 =504
a=: a=15
Total mass = 700 kg TT
=m
F=ma i 1.5
FO0g—T =FOOX1L5
7 =F00X 9.8 - F00X15 l
7 =5810 7004
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