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Mechanics 8 — Connected Particles 2

Section 1
1. (jv=11 (i) v =-2 (i) s=7 (iv) s = 22.5
2. (i)a=-4.375 (ii)a=0 (iii) u=9.80 (ivyu=9
3. (ijv=1,s=24 (iija=-2.5,u=2
Section 2
" Cownsidering 3 kg mass: T-3g9=3a v/ (1)
' Considering 9 kg mass: 99-T =94 v @
Adding: eg=12a
- a=%x 9.8€=49
# ; - i The acceleration of the system is 4.9 ms=.
3RY “
l 9 kg (1) glves T=3g+3a
' =3(9.2++4.9)
=g l =441
99 The tension in the string is 444 N. v/ (6 marks)
2. For the 4 kg mass: T=4a V (@)
Forthe 1.5 kg mass:  1.5g-7 =154 vV (2)
e —&, Adding: 1.59=554
’i‘ T : .
4—|€@I > g:M—:zé}t\/
| 5.5
! The acceleration of the systew is 267 ms2 (3s.f) v
49
}a Substituting into @): T =4a V
1.5x 9.
T =4X Lﬂ = 10.7
The tension in the string is 10.7 N (3-5.{.) v
(7 marks)
3. R a For pavticle ontable: T=wma v~ (1)
— ) ) v
- For particle hanging : mg - T =ma” (2)
m hg] >
L (1)+(2):>m@:2ma:>a=§=4ﬁl\!\/
v
m g

s=2,u=0vVv=2,0=49t=05

Il

1 v
& =ik + Eat2 >s=0612m (3sf) v

I

245 mst
(9 marks)

vV =u + at \/ﬁ\/
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Q4 (a) (4)0.4g-T=0.4a M1 A1
Mark (1T -03g=03a M1 Af
together solving for T DM1
T=3.360r3.4 or 12g/35 (N) A (6)
(b) 0.4g-0.3g=0.7a DM1
a=14ms?, g/7 A1 (2)
(c) (Mw=u+at
v=05x 14 M1
=0.7 A1 ftona
(T)s= ut ++at?
§=05x14x%x0.5 M1
=0.175 Al ftona
(V)s=ut+Lar?
1.175= -0.7t +4.9¢ DM1 A1 ft
4.9 -0.7t-1.175=0
t_0.7i\/0.72+19.6x 1.175 DM1 A1 cao
9.8
=0.5663..0or —...
Ans 0.57 or 0.566 s ‘A1 cao 9)
[17]

(Total 39 marks)
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Section 3
(a) For system, (T), T -950g-50g=1000 x-2 Ml Al
T =7800N Al
3)
(b) For woman, (M, R-350g=50x-2 MI1 Al
R=390N Al
3
[6]
P(0.3kg 0.5 kg
(03kg) rn203ke)
IN ) 2N
(a) For system N2L 4-3=0.8a M1 Al
a=125 (ms?),1.3 Al )]
(b) v=u+at = v=0+125x6=75 (ms™) MIAL (2
() ForP N2L  T-1=03x1.25 fitheira | M1 Alft
=1.375 (N) 1.38, 1.
T=1375 (N) 1.38, 1.4 A ®
OR ForQ N2L 4-2-T=0.5x125
P(0.3kg) 0(0.5 kg)
@ ~@
IN 2N
(d) For system N2L -3=08 = a=-3.7% M1 Al
v =u’+2as = 00 =7.5-2x3.755 M1
5=75 (m) Al )]
(e) ForP N2L T'+1=03x3.75 M1 Al
T'=0.125 (N),0.13 Al 6]
[15]




