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Y,

6. A particle starts from the origin with a velocity of 4 ms !, and moves
along the x axis so that its acceleration after time ¢ is given by
a=6t(t-2).

(a) Show that v=2¢3-6¢2+4,

4
() Show that x=t?—2t3+4t.

(c) Show that the particle is at the origin again after two seconds,
and find its velocity at that instant. i
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7. Abody, initially at rest at the origin 0, is given an acceleration a
which at time ¢ is given by a =6¢-12. ) |
(a) Show that the body stops after 4 seconds. .
(b) Find the distance travelled in the first 4 seconds. _|
(c) Show that the body travels 64 metres in the first 6 seconds of

motion.
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8. A particle moves in a straight line such that its velocity after

t seconds is given by v =322 - 12 metres per second.
(a) Find when the particle is at rest. _
(b) Sketch the graph of the velocity v as a function of ¢. i

|
(c) Does the particle ever slow down? Why?

(d) When does the particle return to the origin, 0, if the particleé
begins from the origin?
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9. The acceleration of a moving body is given as a =+/2¢+1. If the |
body starts from rest from the origin, find: ' |
(a) its velocity after 4 seconds;
(b) its distance from the starting point after 4 seconds.

|

|

|

|
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10. A particle moves in a straight line such that its displacement x(¢)

metres from a fixed point 0, at time ¢ seconds is given by
x=3+In(¢+1).

(a) Show that the particle starts from 3 metres to the right of 0.
(b) Determine whether the particle ever is at rest. Why?

(c) What happens to the acceleration as ¢ approaches inﬁnit:y?
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6. (a) a=6t(t-2) | @ x:f.,dt
u=f6t(t—-2)dt j +
: x=j 3t2-12¢t dt
| 0
={6t2-12tdt
f =[t3-6t2];
=2t3-6t2+¢ 2
Now,t=0,v=4 =[43—6(4) ]—IO]
L =64-96
4=2(0)°-6(0)+c 3z
. =4 - distance of 32 metres
v=2¢3-6¢24+4 travelled in first 4 seconds.
(c) Subs.t=6inx
(b) x=fvdt x=1t3-622
=63-6(6)2
=f2:3—6t2+4dt =0
24 .. back to origin 0 after
=7'2‘3"'4t+k 6 seconds
Now, t=0, x=0 -~ travelled to —32 and
. 0=0+% then back to 0, i.e. travels
- k=0 . 64 metres. (Remember, it
x=—t§-—2t3+4t. stopped at ¢t = 4.)
=342
(c) Subs.t=2in 8. () v=3¢7-12
¢4 v=0,
x=—2—-2t3+4t 3£2-12=0
(2)4 3t2=12
=-2—-2(2)3+4(2) t2=4
=8-~16+8 t=+2 (t#-2)
=0 K t=2
.. particle at origin after - at rest after 2 seconds.
2 seconds. b) Vv v=3t2-12
Subs. t=2in 1 (t20)
v=2t3-6t24+4 o .
=2(2)3-6(2)2+4 t
=16~-24+4 2
=—4 t=0
-12 , =
~ velocity is 4 ms ! . v=-12
towards the left after v ':- g(tt . _.142)
2 seconds (negative ~ v=3(t-2Xt+2).
direction). .
7. (@) a=6¢t-12 (¢) Check a=—j—lti-'-6t>0,‘
v=f6t—12dt ast20
=3t2-12t+c .. acceleration is always
t=0, v=0 . 0=0+c positive,
. & c=0 . particle never slows down.
s v=382-12¢ ‘
- Let v=0, )
. 3t2-12t=0
3t(t-4)=0
T t=0,4.
.. stops again after
4 seconds. }

(d) v=3¢2-12

x‘=fvdt
_=f3t2—12dt

=t3-12t+c.

Now,t=0,x=0
0=0+c
c=0
x=t8-12¢
. Now, x=¢(t2-12)
- subs.x=0
o t(t2-12)=0
t=0, t2-12=0
t=0, t2=12
t=0,
t=1412 or +24/3
t=0,243 (£%-243)
- particle starts at
origin, and passes again
after 2+/3 seconds.

i.e.

9. (a)

v=f-J2t+1dt

U=J(2t+ 1)7 a

2t+1)7
=-(——s+—)..+c
3.‘2

(2¢+ 1)3
3 +c

Now,t=0,v=0
,’13
3

1

3

J(2t+2)° 1
3 3’
Subs. t=4in

J(2t+1)° )

1
3 3

v=

0=

+c

S C=
S V=

v=

<
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3

7_1
3

i} L
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1
3
2
» 3
= velocity is 8-3- ms L,

=8
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(2t+1)7 (e) Now v=(dt+1)-l |
(b) X = 3 —"3— dt A a:—vz—(t+ 1)-2’1:
dt !
1 | | : | “e
=§j[(2f+ 1) -1] dt T+ 12

Now, if ¢ =

|
r . | ;
1] (2t+1)7 | RN CTS VLIS ;
=] ———t |+c ; i
3| 3.2 | 0, a0 |
L 2 | (¢+1)2 ;
1 I ,( 2%+ 1)5 '! .. acceleration gets |
== ~-tl+ec. smaller and smaller (andll
3 5 “; therefore the velocity ll
] 1 approaches a constant). |
Now¢= 0, x=0 [ |
! |
_1f1 |
0= 3[5]+c ]
1 /
C = = ———
15 |
[ : |
1 (2t+ 1) 1 {‘
X = - —_f | ——, ‘
3 5 15
Subs.int=4
.. _1[243 1
el g1

= 14-8 (1 decimal place)
~ distance is 14.8 metres. \

10.(a) x=3+In(t+1)
Subs.t=0 . x=3+In1
=3
.. particle is 3 metres to
the right of 0.

_dx__1
Tdt t+1 )
Letu=0 o ZT:O

(b)

<

there is no solution,
SLUv#ED

. |
-~ particle never rests, as
velocity can never be zero.




