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Mechanics 10 — Kinematics 2 - Solutions

Section 1
. o3 ...y 56 ., 9 57 N 4
1. (i) 10 (i) 3 (iii) y (|v); (v) ” (vi) .
(vii) 4 (vii) 36.53 (2 d.p.) (ix)%
Section 2
1.  Pis atrest when v=10
0=12-t-# v
£+:-12 =¢+DE-3)=0 vV
t=-43 v
As £20,6=-4 is rejected. v/
dv
=—=-1-2
@ " 4
When £=3,
a=-1-2x3=-7 V
The acceleration of P when P comes to instantaneously to restis 7ms * in the
direction of x decreasing.
(8 marks)

2. (@ a=Z=1-12t ¥ -
Whenv=0, 12+t — 6t? = b/:> (4+3t)(3—2t) =0
t>0and so t=; v/ = acceleration = 1 — 12(—3) =17V
So the magnitude of the acceleration is 17 ms? ./

v v
) s=[vdt=[12+t—t2dt =12t +5t? - 2% +¢

Buts=0whent=0andsoc=0 ,/
Sowhenv=0,t:§ v

=123+ 132 2233
=s=120+:?2-20?
=»3=712.375

=12.4 m (3sf) v (12 marks)
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a Fis atrest when v=20
v=4-2=0
t4-£)=0
Ast>0,t=4 V
x=J‘vd£
=2zg—l§z"'+c v
When £=0,x=0
0=0-0+c=0=¢=0 v

x=2£2—%£3 v
When £=4
o2 F_02
x=2x4'-2 =107 v
When £=5,
3 1

- 2_ 5 _
x=2x5-2=8; v %
In the interval 0=¢ =5, moves to a point 10% m from O and then returns to a point

S%m from 0. Vv

The total distance moved is 102 +(102-81|=13m . v/ (10 marks)
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0 2 1(s)

In the first t.wo seconds P moves 2x4=8m v

s=Jvdf, = |(5-4¢ ") de
=55—£_;+C=55+f:-+0 4

When £=2,5=8
8=5x2+24C=12+C=C=~4 v
S=5ﬁ+;—'4

When £ =25,
s=5x5+3-4=218 v

In the interval 0=£<5, Pmoves 21.8 m. v/ (8 marks)



a For(0=¢=2
v=}'adz=j(6z—zﬁ)dz Vg

1 . ) .
=3 — §z3 +5{Wherec 15 a constant of integration.
When i=0,v=0

0=0-0+c=¢=0 vV
v=3£2—%£3 v

When =2,

3
S 2_2 __ 28
v=3x2"-a=>

The speed of P when ¢ =2 1is ? mst v

b Fori=2,
v=Jade= [B-£)ds
1.2 v . . .
= 8- §£ +k, where k1s a constant of integration.

]:"*roma,vs;'henf,=2,v=23_8 v
B _ . 4 =4 s
—3-—16 j+ﬁ:—.k T

_og, L, 14

When £=4,

_an o 1458
v=32-8 = =

The speed of Pwhen =4 is ?m sV
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¢ ForQ0=¢=2,

x= jvdﬁ =J ['3£2 —1533 Idﬁ = —ﬁz +{, where [ is a constant of integration.

When £=0,x=0
0=0-0+1=i=0 v

When =2,
4
_n3_ 20 _ 20 7
Foré=2
3 (f 1 14} 1 14 dl
_ _ Ll 14h ., g2 1.z 14
x—}vdﬁ—H‘Sz 51 3sz 4¢ gL —gitm,
where #1s a constant of integration.
From (1) above
Whenz=2,x=23—n v
E=16—§—§+m:ﬁm=‘—4 v
3 3
1 14 4
When £ =4 .
_ _ B84 56 4_
The distance from Oto P when =4 15 36 m. v (17 marks)
(Total 55 Marks)
Section 3
(@) v=10t—2r2,s:_[rdr M1
, 2F A1
=56 - Z—(+C)
t=6 > s=180-144=36 (m) . A1
(3)
432t1 432
®) | 5= [var === (1) = Z2 () B1
t=6 S=“36“::-36:422+K M1*
=>K=-36 Al
Att=10,s=22 _36-72 (m) M
10 Al
(5)
[8]




