Edexcel AS Mathematics Force and Newton’s laws 0

Section 3: Connected objects

Solutions to Exercise level 2

1. (1) Tfe >
LE 10 kg i
|
72 v 71
109 i a
a $ 5kg gf@
59 g9
(it) Constdering € kg wass: gg—T, =24
7,=89—-84 (1)
Considering 5 kg mass: 7.,-59=5a
T,=5g+5a (2)
Considering the 10 kg wmass: 7,7, =104 (=)
Substituting (1) and (2) tnto (3): 8g—-8a—-(5g9+5a)=10a
39 =234
£
a= 20 =1.22
23

The acceleration of the system Is 1,28 ms=2 (3 s.£.)

Substituting into (1): T :(gxﬁ_g)_g(sxi.g)
=e8.2

Substituting into (2): T, = (5xj,g)+5(3 28)
=554

The tensions in the strings are 62,2 N and 554 N (2 s,f.)
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Edexcel AS Maths Force and Newton’s laws 3 Exercise

solns
Consldering particle on table: 77 =wma
Consldering hanging particle: mg—7 =ma
Adding: mg =2ma
a=5g=4.9
a=49,u=0,t=05

S=ut+iat®
=0+%x4.9%x0.5"

=0.6125
Distance travelled = 00,6125 m

vV =u+at
=O+4-ﬁ><0.5

=245
Speed = 2,45 ms?,

R a
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4 Rg g Q
v
4@ AT {
a
0.5 ko
0.59
Constdering the 0.5 kg particle: 0.59-7 =0.54 (1)
Considering the 4 kg package: 7 =4a (2)
Substituting (2) into (1): 0.59—44=054a
0.5% 9.2=4.5a
=2 _ 9

ﬂ_4.5_45

For the wotion of the package:

u=0 v? =u” +24s
$=25 =0+2X5ZX2.5
a=2 V=233

V:?

The speed of the package as it reaches the shelf is 2.33 ms.
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Edexcel AS Maths Force and Newton’s laws 3 Exercise

solns
4,
> a
t ’
R a
2 4k >
« = Q
v
4g A A
V4
0.5 kg
0.5

Cownsldering the 0.5 kg particle: 0.59-7 =0.54 (1)

Constdering the 4 kg package: 7 —2=4a (2)
T =2+44
Substituting (2) into (1): 0.59—(2+4a)=0.5a4

05X 9.8 —2—44=0.54
29=4.54

—29 _ 2
A=%5 35

For the wmotion of the package:

uU=0 v =u” +24as
sS=2.5 =o+2x%><2.5
a=2 vV =1.80

v =2

The speed of the package as it reaches the shelf is 1.0 ms™.

5,

o.4

FO«—— Fo0kg |— 5 T4+— 900kg |—p x
120 «——

(L) For caravan: T~ — F0 = F00 X 0.4
7 = F0+ 280

7 =350
The tension tn the tow-bar 1s 350 N

(i) For car: X =7 —120 = 900%x0.4
X =350+120+ 360

X =830
The force from the engine of the car = 820 N.
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Edexcel AS Maths Force and Newton’s laws 3 Exercise

solns
&,

0.9 0.59

For 7009 wass: 0,79 —7T =0.7a
For 5009 mass: 7 —0.5g9 =0.54
Adding: 0.2g =1.24

a=%g
The 5000 mass will rise with this acceleration until the 7009 mass hits the floor, after
which the tension tn the string will be zero and it will then wmove under gravity
(continuing upwards until the velocity becomes zero and it begins to descend again.
So we need to know its velocity at the polnt when the 700g mass hits the floor,
For the motlon until the 7009 wmass reaches the floor:

s=0.2 v® =u® +24s
a=z2g =0+2X$gXxX0.2
u=0 ==
V=2
For the motlon of the 5009 wmass under gravity, until it reaches greatest helght:
u=\xg v =u” +2as
V=0 0=39—29s
s=7 s=%=0.033 (3dp.)

a=-g
Helght above ground = 0.2 + 0.2 + 0.033 = 0,433 m = 43.3 om (3 s.1.)
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Edexcel AS Maths Force and Newton’s laws 3 Exercise
solns
(a) (1) For A: pmg —T =% pmg
T =3pmg

(i) ForB: 77 —gmg = < gmg
T =2qmg
T pmg =39mg
P=39

1)  mtheresult p=2q, replace pby p + g and replace g by 4.
ptg=12

(it) pPtg=12 and p =34
3q+q=12
4g=12
qg=3
P=29
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