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WV College

Mechanics 8§ — Kinematics 1 - Solutions

Section 1
1) F=2 (i) F(x) = 3x%5 (i) £(x) = -3x" (V) Flx) = x5
(V) P =-2x%6x°  (vi) Flx)=2x72 + 2x7 (vil) F(x) = -15x5+14x3
wil) P =223+ 2075 (i) P =123 —6xa—x 2 () Fx) = 2x+2
2. ()Z=12-3¢=atx=02=12

(ii) % =12 - 3x?=0 = x = 2 or -2 = coordinates are (2, 16) and (-2, -16)
Section 2

1. s=t>+26°+3t+4

v a
v:d—5:3t2+4t+3
dt
a:d—vzet+4 v
At

When t =2, v =3x2°+4x2+3=23 v
Aa=6X2+4 =16 v (5 marks)

2. () when t=o0, s= -2, sothe initial displacement = -2 m. v

=22+ Bt—2

v:d—5:4t+3 v
adt

whew ¢t =0, v = 3 so the inlitial vetocit5 iszwmet, vV

v
(il) v=0 =4t+3=0 Dt=-075 V

Since this is negative, there are no times for which the velocity is zevo. v

(itt) whens =0, 2t +3t—-2=0 vV
(2t-1)(t+2)=0 vV
v v
=% or =2
The particle is at the origin whew t =%. v (11 marks)
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2. () s=et*—-t*=t(e-t)
40 7 s

30 7
20 71

10 7

os
V=—-=12¢t -3t = 3t(4 —t)
dt

207 v v
10"/

v v
(it) The particle is at © when t = 0 and whewn ¢ = 6.

(Lit) The greatest displacement is when the velocity is zevo.
st(4-t)=o0 v
4 v
t=0ort=+4
Frowm. the graph, the greatest displacement is when t = 4 v/
s=4%(6-4)=32
The greatest displacement is 32 m. v

(iv) The greatest positive speed is when the acceleration s zero
dv
a=—=12—et Vv
at
whenwa =0,t =2 v
Wwhen t =2, v=3x2(4—-2)=12 v

The greatest negative speed in the thme interval is when t= & (from the

graph).
whent=6, v=zxe(4—-6)=—-z26 ¥
So the greatest speed in the time interval is 36 mst. v

(18 marks)
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4. Maximum veLothgj oceurs wWhew aceeleration = O

@) v=Y=154+12t—3t2 ¥

dat

d
a=£:12—6t=0/ —t=1nV
i1—23<0: [ v
dtz MWALAX LWL NA

= maxbmum veloclty = 15 + 12 x 2 - 3 x 22 = 27ms™. ¥

() v= ds—_t4+t3 t?+11 v
VSt 4
o v
d
a= E’tfz—t3+3t2—2t:0:>—t(t—1)(t—2)=0
=t =0,10r2
d?v ;
ey <0 whent=00r2 = maximum
= maximuwm veloeity = 11 ms?* v/ (10 marks)
d 2
5 v=="=2¢3—-6t2+10t+2 V
dt 3
dv 2 \/ \/
q = —d—t=2t —12t+10=0 =22(t-1)(t-5=0
Dt=4120or5 VvV
1T 3y Ve T g v
, 44
= maximum speed = 5 mst Vv (6 marks)
(Total 50 Marks)
Section 3

v=3t?—4t+c os=t3—2t>’+ct+d s=0,t=0s0d=0
s=0,t=1soc=1

Max s whenv =0sot=1/3 or 1 (we know s = 0 when t = 1) so max
displacement when t = 1/3, s = 4/27 metres. _




