Further Kinematics

In Mechanics 1 acceleration was constant and this enabled us to use uvast (v =u + at,
etc) formulae to model situations and solve problems.

In Mechanics 2 we had to deal with situations where the acceleration was variable and
given as a function of time. These situations were modelled using calculus:

velocity = rate of change of distance

ds .
v=—-=3§

dt
The dot notation is used to show differentiation with respect to time.

acceleration = rate of change of velocity

dv .
:——_—_v
dt

d ds) d*s .
a=—|—|=—=3S
de\dt) adr*

When the acceleration is given as a function of time, in order to obtain an expression
for velocity, integration is necessary:

a

or

a=2=10)

j dv=[f@ar
or v= jf(r)dt+c
The value of the constant needs to be determined using further information given in a

question. A second integration will give an expression for displacement. Remember
that a constant must be introduced at each integration.

Examples Review Exercise 1 Page 97 Questions 1, 4, 5 and 7.

Exercise 1A Q’s5,8,10-12.
When you’re happy with those.....Q13 for megabeings!



2
O = Ag
1t
M/: Q!Z 526
dA
214
/c/v - fk Jt
2
'z 32 +c
2l
uL-\é"o) '/:X
5;5 EE X o
= o
1k
\/5 4£ = ;Q *l/;
< AR
x < jéé&fﬁ- it
2 7%
Gaseaee gl . c
2] L

= xL"xo
¢
S-eneliean fofic)
5 %t
= _%@4 +fﬁf
e

=R I



N a5 %‘fc/

| = >
R T 3(s) fé:).Lc
o5

B ?’f‘f‘ {_Z[?L(,
S

= 30 +<

| 3
WMFQ/%LDwA = g XK s .33;__9{(_'—(‘%2_,,7 ::/O.Zwlfb



@' © S

CAS = dl/ = 6(‘ ’X
at

\/sjgefg e

P (i A
whe €20 Vo - <Y

[z 3 ~f ety —©
Ve de - % -

d £

Z = / S
. s b Lk JUL +<
e
TR ] ST T e G
(09 Coe iustortarsady b ot ol e
RN TR S (NPT
& % ey oy
AR VY TP AP L%

Al
(o
|
(5N
T
K

:;’?’_g_M,e,l’m

(b} !‘Q}‘-’Pm Lo SLQ./L\}’\? W()NE w[g/\ s

S VY R ey e o0 Wl T
é(é’*_dgé z—q],o o~ €= v é/r@gl)%
EE-2LXE6-2) 0



@(o); Moy Spee s O-z0o 6&6—5?:22% —
T (,g)iy/%) L4

G = 32 4y

—

\

:5")“' SR GV AN ST
| o3

éut@ oo Uz ‘\%, o & ésl/ \/NM;L}W‘)

@ mo Rk

2
i
/= j/zé Jl
i/‘ __k__éL-{—c,
<
L\JL,\éio /24 - <
= ék_éL{-(f
e
fuLﬂ E=zco V)L 11 = ﬁ)k¢¢)
lﬁs _,i 4_l£
fa. Y

g V; 2 €L4~17‘

fzém Jt

i L __7;( o
| 37 , :
(o7 2c.s 2 () ¢G0T v o 237+
>

ié‘ i) D pies ca ({oo)&—{- L/(lbb) A R - W@ 66% e
7
| vl PO 4‘}6 ks






