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:%(n

Solution Bank

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Mechanics 3 Solution Bank @) pearson

From part a:
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This is from the centre of the Earth. We need from the surface, so using # =x — R gives:

__ 3R
2(gR-3U"%)
3gR* —2R(gR-3U")
2(gR-3U7%)
=3gR2—2gR2+6RU2
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as required.
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Res(«) Tcosf = %mg

Res(T) Tsin@ =mg

Tsin® mg
Tcos® 3
4"

tané?:i:sinezi and cosé’:é
3 5 5

4
—T'=m
5 g

5
T=—m

4 g
By Hookes law:
T2

[

Tl
X=—

A
Substituting gives:

—mga
x=4

2mg
5
=—a

8

(to come)
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6 a Let the P have zero potential energy.

Initial KE = %x 2mxu’ = mu’

.\ 3a
Initial PE = —2mg x > =-3mga
Generally KE = %x 2mxv’ =mv’

and PE = -2mg x:%acos 0 =-3mgacosf

Using conservation of energy:

mu® —3mga = mv* —3mga cos

v =u’-3ga+3gacosf

The force acting towards the centre is:

2
2mvy

3

—d

2

4m(u2 —3ga+3gacos€)

3a

T -2mgcosf =

T =

+2mg cos @

2
= dmu” _ 4mg + 6mg cos 6
3a

At the top, 7> 0 and 6 = 180°
Amu’

3a
Amu’

—4mg —6mg >0

>10m
3a &

15

2

u =>—ga
2g

15
uz,|—ga
28

b i When u=./5ga and v:@

Substituting into v* =u” —3ga+3gacos@ gives:
ga=5ga—-3ga+3gacosf
3cosf =-1
cosf = L
3
6 =109.5° (4 s.f))

ii height = %a (1-cos®)
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7 a Res(T) T=2¢g=19.6

d

By Hookes law:
[ 12

ﬂ:19.6
1.2

x=048m

Using F = ma
2¢-T =2%
2g—%(0.48+x):25c'

25c'=—£x
6

X = —%x therefore SHM

a)z‘/ﬁ and T:Zl
12 @

2
245
12

) 47
245
12
B 487°
245

T:iﬂ\ﬁs
7 \5

V=’ (a2 —xz)

AtE, v=i andx=0
35

Substituting gives:

4 _245
1225 12
a=0.0126 m

Therefore the particle moves 0.0126 m before coming to rest.

X =acos(wt)
x =-0.01, a = 0.0126, @ = ‘{%

Rearrange to find

t :%(x_/az = (.55 seconds
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