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Mechanics 7 — Connected Particles

Section 1

(a) v==6i-28j (b) v=-12i+9j (c) v=-4.5i + 6] (d) v = 5i + 5j
(e) v = -4i + 6] (f) v = 3/2i — 5V2j (g)v=-4v3i-2v3]  (h)v=-35i+6V5]

Section 2

1. Resistance experienced by engine = 60000 x K0 = 4200000 v
Resistance experienced by truck = 12000 x50 = 600000 v/
Train is travelling at constant speed, so accelevation is zevo.

= R
7 7
12000 kY > < 60000 Rg ——>» X
600000 l 4800000 l v
120009 00009
Considering whole system.: X — 4800000 — 600000 =0

X = 5400000 +
The driving force of the engine = 5400 RN.

Considering truck: T —600000=0
7 = 600000
The tension L the GOM‘PLLV\@ = 600 RN. (7 marks)
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Cownsidering the whole system: 60000 — 3000 — FO00 = 2500004 v
50000 = 2500004

a=0.2
The acceleration of the system is 0.2 ms=2.
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Cownsidertng the truck: 7 — 7000 = 200000 x0.2

7 — F000 = 40000
7 = 437000

The tension in the coupling is 47000 N.  / (7 marks)

(it)

v

Consider A, B and the pan as one particle; T- (0.2 + 0.3)g = (0.8 + 0.3) x 1.5
= T=11g+1.65=124 N (3sf) Vv

v

Consider particle A only; R -0.3g = 0.3 X 1.5

= R=03g+045=339N V 5
(iir) Cownsider A and B as u suagle particle;, R-11¢9=11x1.5
> R=11g+1.65=124 N (@s.f) v (9 marks)
4,
(a) Car +trailer: 2100a = 2380-280-630 M1 Al
= 1470 = & = 0.7 ms? Al
(3)
(b) e.g. trailer: 700 x 0.7 = VT - 280 M1 ALY
= T =770N Al
(3)
(c) Car: 14000’ = 2380 — 630 M1 Al
= g = 1.25ms?
. Al
distance= 12 x4 + % x 1.25 x 42
M1 Al
= 58 m
Al
(d) Same acceleration for car and trailer BI ©)
(1)
13 marks

(Total 36 marks)
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Section 3
(@) For system, (T)_. 7-950g—-50g=1000 x-2 Ml Al
T =7800N Al
3)
(b) For woman, (T)_. R-350g =50x-2 M1 Al
R=390N Al
3)
[6]
P(03kg 0.5 kg
IN ) 2N
(a) For system N2L 4-3=08a M1 Al
a=125 (m s‘z) .13 Al 3
(b) v=u+at = v=0+125x6=75 (ms") MIAL (2
(c¢) ForP N2L T-1=03x1.25 fttheira | M1 Alft
T=1375 (N) 1.38,14
375 (N) ; Al @) ‘
|
OR ForQ N2L 4-2-T=05x1.25 !
P(0.3kg) 0(0.5 kg) ‘
o ‘@ ?
IN 2N
(d) For system N2L -3=08a = a=-3.73 M1 Al
vi=u'+2as = 0° =75 -2x3.755 M1
s=75 (m) Al (€))
(&) ForP N2L T'+1=03x3.75
T'=0.125 (N),0.13 Al 3
[13]

M1 Al
\
|



