C.E.M. TUITION

Name :

Review Topic : Kinematics

(HSC Course - Paper 3)

Year 12 - 2 Unit

-




YEAR 12 - 2 UNIT REVISION - KINEMATICS PAGE 1

11. A particle moves so that its displacement x metres from an origin
after ¢ seconds is given by x=¢3-622+9¢+1. .

(a) Show that the particle will move forward for one second, and
then return passing its starting point after three seconds.

(b) Find the total distance travelled in the first three seconds.

(c) Show that the particle reaches it greatest velocxty after 2 seconds
Y vand determme where thls occurs, " CILET R ¢ ouon LT s
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For a particle moving ina straight line, its acceleration at time ¢

4% seconds is given as a = 6¢. Its velocity is 10 ms ! after 2 seconds at
- apoint 1 metre to the right of a fixed point 0. . . .
- _(a) Find an expression for the velocity v, in terms of ¢.
| (b} Find an express;on for fhe displacement Q:, in terms of ¢,
(c) Show that the particle must phgg through 0 during the second
second. o "
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13. A particle moves along a straight line so that its distance x, in
metres, from a fixed point 0, is given by x = 1-cos nt, where the :
time ¢ is measured in seconds from ¢ = 0.

(a) Where is the:particle initially?
(b) Sketch the graph of x as a function of £, where 0 <¢ < 3.

(c) Where and when is the particle next at rest?
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14. The acceleration a metres per second per second of a moving object is
given at time ¢ seconds, by a=4sin2¢. Attime¢=0, the object is at.
a point x = 0 and travelling with velocity v =—1 metres per second.

(a) Find the velocity v and the displacement x as a function of ¢, for
t20.

(b) Find, for ¢ < x, the values of ¢ for which the object is stationary.

(c) Find, for ¢ <, the largest value of x.
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15. A particle moving in a straight line is distant x metres from the

~

origin 0 at time ¢ seconds, where x=¢(¢t—-2)2.

(a) Find when the particle is at the origin.

(b) Show that v'=(kt—2)(3t ~-2).

(c) On a number plane, graph velocity v as a function of time ¢.

(d) Find where the particle is stationary, and its acceleration at
those points.

')ﬁ\\.\\\-.
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11.(a) x=¢3-6¢2+9¢t+1
dx 2 ‘
v v=——=3t2-12¢+9 -
dt

Letv=0
3¢2-12t+9=0
t2-4¢+3=0
(t-3)(t-1)=0

t=3,1

.. particle stops after one
second and three seconds.
Now, check position of
particle:
subs.2=0inx ~x=1

subs.t=1inzx
SLox=1-6+9+1

=5
subs. £=3inx

- x=(3)3-6(3)2+9(3)+1 .

=27-54+27+1

=1 .
.. particle begins at one
unit to right of origin, is
five units to right of
origin after one second

and returns to one unit to |

~ right of origin after

" 3 seconds.
T t=0 t=1
T—1 T
0 1 4 5

(b) From the diagram in (a),

particle travels 8 metres in |

first 3 seconds.

() u=%‘-=3't2-12t+9

Greatest velocity when
acceleration is zero.

f dv
220
(d‘ )
- dv
ca==2=6t~12=0
a ;7 12

6t=12
t=2.
Subs.t=2inx

L x=(2)3-6(2)2+9(2)+ 1

=8-~24+18+1

=3
- greatest velocity ata ,
position 3 metres to the |

right of origin.

12. (a) a=6¢

v=f6tdt

=3t2+¢
Now,t=2,v=10
- 10=3(2)2+¢
10=12+¢
soe==2
v=3¢2-2,

(b) x=fvdt
=f3t2—§ dt
=t3-2t+k

Now,t=2x=1
< 1=(2)3-2(2)+ 4 |
1=8-4+% i
1=4+k - |
o k=—3 e A
~ox=t3-2¢-3, I
(c) Subs.t=1linx i
»x=(1)3-2(1)-3 ;
=1—2—3 '
=—4, '
Subs. t=2inx
. x=(2)2-2(2)-3
=8-4-3
Co=1 :
* - particle is 4 m to left of |
"0 after'l second and 1 m
to right of 0 after
2seconds,
.. passes through 0 in

second second.

13. (a) x=1-cosnt
Subs.t=0inx i
s x=1-cos0 ]
=1-1 ]

L x=0
.. particle is at origin 0.

x
®) x=1-coszt
2 ;
-t
0| 1 2 3 |
i
(¢) x=1-cosnt
v=£=7rsinzt=0
dt
sinmt=0
nt=0,7n,2%,3x
R t=0,1,2,3.
Particle is first at rest
when¢=0,

- nextatrestati=1.

Now,subs¢=1inx
sox=1-cosnm(1)
=1-cosl
=0
.. next at rest after 1
second at origin 0.

14. (a) a=4sin2¢
v=fadt =J-4sin2t dt ‘;

=-2cos2t+c. !
Now,t=0, v=-1
-1=-2cos0+c
~1=-2+c¢
c=1 :
v=1-2cos2¢

- velocity is v=1-2cos 2¢.

x=fvdt j’
=f1—2c052t dt :-

=t-sin2t+k.

Now,£=0, x=0 !
o 0=0-sin0+2 ,
oo k=0 . i
& x=t-—sin2¢ |

= 1-2c082¢=0 j

.. object is stationary after
£ seconds and % seconds. |

(b) v=0 _
2cos2t=1 ]
1 |
cosZt:E I;'

n 5&m

2t=—,
33 {

n 57

-~ t=memey o |
6 6 Ii

i

f

Largest value of x occurs

when v = 0 or at end-points
of domain (i.e. t=0,¢=7m). |
Subs.£=0inx

(c)

x=0~-sin0 i
Subs.t=7 inx "
x=rxg-sinx i

= '
Subs.t:—sliinx ‘[
2=F _sin® |

G 6 i
_x_1

6 2 ‘

Subs. t::% inx i




15. (a) x=1t(¢-2)2
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5z _ .57
*=7% 6
_51:_1
x 6 2 -
”_k
T i F‘t ‘
0l = 5 =«
3 5

- greatest value of xis &
when ¢ = 1.

x=0 s 0=t(2-2)2
tHt-2)2=0
. £=0,2
~ at origin initially and
after 2 seconds.

byv= -j—’t‘ [Using Product Rule]
=(2-2)2.1+2.2(¢-2).1 |
=(t-2)2+2¢(¢~2) 5‘
=(¢-2)[t-2+2¢] |
=(¢-2)3¢-2) :
. v=(t-2X3t-2) ‘

© v |
fi
/1

(d) Stationary whenv=20
s (E=-2X8t-2)=0
t=2, g. When veloqity
3 lfunction cuts
¢t axis.

Subs.¢=2inx f
x=2(2-2)2 |
=0

i
|

Now, a= @

dt
=(3t-2)1+(¢-2)3

or v=3t2-8¢+4
dv
L _6t-8
dt .

=3t-2+3t-6
=6¢t-8.

Subs.t=2ina
-~ a=6(2)—-8
=4

Subs. ¢t = };‘- inae

a3

=—4
-~ particle is stationary

2 5 '
after 3 second at 1z mto |

right of 0 with acceleration |
of -4 ms~2, and stationary
after 2 seconds at origin 0 |
with acceleration of 4 ms 2.




