SADLER UNIT 4 MATHEMATICS
SPECIALIST

WORKED SOLUTIONS

Chapter 11: Simple harmonic motion

Exercise 11A

Question 1

vV =06ty16+t*

1 2
a a=06t(16+t*) 2 x2t +64/16 +t :L+6\/16+t2

J16+12

When t=0, a=6v16 =24m/s’

b Letu=16+t>, du _

1 1
x=_[6t\/16+t2 dt=ju26txidt =3ju2dt
2t
2 3 3
:3><§u2 +c=2(16+t%)2 +c

2t

Whent=0, x=8.
3
8=2(16%)+c = c=-120
3

x=2(16+t*)% —120

When t=3, x=130m.
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Question 2

2
a 6t(t+1)
5

Letu=t+1, d—uzl
dt

VZJ‘@“ :J‘W_TI)uzdt :%j(u3 —u?)dt

4 3 4 3
_6(u” u +c:§ t+)" (@+1) te
504 3 50 4 3

When t=1, v=2m/s.

6(2¢ 2°
2= 22 |4¢c
s5{4 3

V=§[(t+1)4 _(t+1)3]+%
50 4 3 5

4 3
When t=0, v=§ 1——1— +g=0.3m/s
504 3 5
Question 3
X=5+2cost

%z—Zsint =V
dt

ﬂ =-2cost=a
dt
a When t =

E, V=-2sinZ = —1m/s
6 6

b Whentzg,a=0m/s2
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Question 4
VvV =4sin 2t

ﬁ:80052t:a
dt

a Whentzg,a=8ws§=4m/s2

b I4sin2tdt=—2cos2t+c
Whent=0, x=3.

X=-2cos2t+5

When tzg, X=-2cosmt+5=Tm.

Question 5

a=4sintcost

V=I4sintcostdt=2Jsin2tdt=—cos2t+c
When t=0, v=3m/s so c=4.

V=—cos2t+4

sin 2t +4t+cC

X=I(—c052t+4)dt =—

When t=0, X=5m

B sin 2t

= +4t+5
a When tzg, V=—cos[?nj+4=4lm/s
b When t:ﬁ’ X = 5+4_n_£ m
3 4
Question 6
V=5+X%°
ﬂ:2x
dx
dv
a=—
dt
ﬁ:ﬂx%:2x(5+x2):10x+2x3
dt dx dt

When x=1, a=12m/s
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Question 7

dv dvdx dv
a=—=—-—=V

Tdt dxdt o dx
Thus V%:3X2+1
dx

_[v dv:J'(3x2+1)dx
Lo ixac
When x=0,v=2

vi=2x+2x+4
When x =3, V=\/6_4=8m/sec.

Question 8

:ﬂzv2
dt
1
JV—2dV:J.dt
—v'=t+c

Whent=2,v=0.1
1

——=2+cC
0.1
c=-12
L
Vv

a Whent=10

Loi0-12
Vv

v=0.5
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dv
v— =V’

1
—dv=|dx
[fav=]
Inv=Xx+cC
Whenv=0.1, x=0
In0.1=c
V= e(x+1n0.l)
When x =2
v=0.1¢



Question 9

t+1
X=
2t+3
a V_(2t+3)—2(t+1)_ 1 b When t=1:
- 2 - 2
(2t+3) (2t+3) Xx=2-04m
5
a= —4 m/s’ 1
- 3 V=—=0.04m/s
(2t+3) 25
4 >
=———=-0.032m/s
125
Question 10

h=42+29t-5t’
0=42+29t-5t°
0=(7-t)(6+5t)
Hits the ground when t =7 seconds.

@:29—10t
dt

When t =7, the speed of the object is 41m/s.

Question 11
x=t(16-t) = X _16-at
dt

a When t =20, the speed of the particle is |16 —2x 20| =24m/s

b The particle comes to rest when 16 -2t =0
t=8m/s
When t =8, x=8(16—8)=64m

c When t=1, x=1(16—-1)=15m
When t =5, Xx=5(16-5)=55m
The particle has travelled 55 — 15 =40 m.
d When t=5, x=5(16-5)=55m
When t=8, x=8(16-8)=64m
When t=10, x=10(16-10) = 60m
The particle has travelled 64 — 55 +4 =13 m.
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Question 12

[(6t—24)dt = 3t —24t +
35=3(0)> —24(0)+cC
c=35

v=3t> 24t +35

x=t>—12t* +35t +¢

Whent=0, x=0soc=0.

X =t —12t> +35t =t(t—7)(t - 5)

The body is next at O when t = 5.

V=3(5)> —24(5)+35=—10m/s

Question 13
vV =2sin 2t

a Velocity will be at a maximum when sin 2t is at its maximum value of 1.

sin2t=1

2t =

t=

Ala ola

v:25in2(£j=2m/s
4
b a:%:(4cos2t)m/s2

c The acceleration will be at a maximum when cos 2t is at its maximum value of 1.

cos2t=1 = t=0
a=4co0s2(0)=4m/s’

d X:J.ZSintht:—cos2t+C

The particle goes through the origin at time t =0, so c=1.
X=(l—-cos2t)m

e When cos 2t =—1, the displacement will have its maximum value.

Attzz, X=—cos2(£)+1=2m
2 2
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Question 14

a V=3X+2
dv dv dx dv
aAa=—=——=\V—
dt dx dt dx

= (3x+2)(3) = (9% + 6) m/s’

b When x=4, v=3(4)+2=14 m/s
When x=4, a=9(4)+6=42 m/s’

Question 15

Given a=—(1+Vv*)m/s’

a=—(1+Vv%)
dv
—=—(1+V
a (1+v7)
dv dx
——=—(1+V’
dx dt ( )

ﬁv =—(1+V?)
dx

| 1+"V2 dv = [ (~1)dx

1 2v
_jl+v2

5 dv= j(—l)dx

lln‘1+v2‘:—x+c
2

In 1+v2‘=—2x+c
e =14V’
e e’ =1+Vv°
Ae ™ =14V, where A=¢°
Whenx=0,v=4
Ae’ =1+4
A=17

17 =1+V?
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17e* =2
e—2x :3
17
lne'zleni
17
—2X:1n£
X——llni
2 17
1 2}‘
X=—In| —
2 17
1. 17
X=—In—
2 2
1

Whenv=0, Xx= Eln 17, which is a higher value than %ln%,

. . . 1. 17
so there are no stationary points prior to Eln?.

The exact distance the particle moves in reducing it's velocity to one quarter of its

initial velocity is 0.51n(8.5).
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Exercise 11B

Question 1

a X =25 sin2t
Amplitude =5 m

Period = 21t + 2 = 1t seconds

b X =4 sin 5t
Amplitude =4 m

Period =21t + 5 = 0.47 seconds

c X=2cos4t
Amplitude =2 m

Period =21t + 4 = 0.57 seconds

Question 2

a X=—-4xX

This is of the form X = —k*X, k =2
L2
The period is ?n = mseconds
b X ==X
This is of the form X = —k*x, k =1
The period is 2Tn = 2mseconds
c X=-25X
This is of the form ¥ = —k*x, k =5

The period is 2?75 =0.4nseconds
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Question 3

For simple harmonic motion, with the particle at O when timing commences, the equation of the

displacement will take the form X = asin kt, where a is the amplitude and the period is equal to 2+ k.

a E:41r,k:l ¢
k 2
ot .
X=1sin—=sin0.5t
2
b E:4n,k:l d
k 2

X=-1 sin%: —sin 0.5t

Question 4

E:n, k=2
k

X =3sin 2t
222, k=m
k

X =-0.5sin «tt

For simple harmonic motion, with the particle at its maximum distance from O when timing

commences, the equation of the displacement will take
amplitude and the period is equal to 2w +K.

a 21 b 21

—=n,k=2 —=0.5m, k=4

k k

X =2cos2t X =1.5cos 4t
Question 5
a z—n:n, k=2 b

k

X =2.5sin 2t

OR

X=-2.5sin2t
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the form X =acoskt , where a is the

C 2% 45 k=dn
k
X =0.5cos4nt
X =5cos2t
Whent:E
6

X = 5cosz(g] —2.5m/s

The speed of the body when t :% is 2.5 m/s.

10



Question 6
a Amplitude =+/5* +3> =/34m

Period = 2?75 = 0.4mseconds.

Question 7

a x=4sinn—t
10

b

To prove SHM we must show that X = —k*x

We are given that X = 4sin%.

2

at

Therefore X= 4—ncosn—t = 2—ncos
10 10 5 10
2
and X= _2n .n'_t_ T

o

n ) t
:—(— x4sinn—=—(
10 10

This is of the form X = —k?*x.

The motion is simple harmonic.

b Period =21 +% =20 seconds

Amplitude =4 m.

c When t=0, X=4sin(0)=0m.

When t=2, X:4sin(f—gj ~2.35m
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- sin— =——sin
50 10 25 10

3
10

Amplitude =+/3> +7° =+/58 m

Period = % = mseconds.

2
T . mt
=———x4sin—

100 10
2
J X
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Question 8
a X=2 sinn—t
3
To prove SHM we must show that X = —k’x.
We are given that X =2 sinn?t.

Therefore, X = % cos %t

and X=-

This is of the form X = —k?*x.

The motion is simple harmonic.

b Period =21 +§ = 6seconds.
Amplitude = 2 m.

c In the first two seconds the body does not move in the same direction for the entire two
seconds. To consider how far the body has moved, we need to consider the displacement at
different times, when the body changes direction.

When t=0, Xx=2sin(0)=0m

When t=1.5, X:2sin3§:2sin§:2m.

When t=2, X:25in(23—n]:\/§

The distance travelled from t=1.5 tot=2,1s 2 3.
In the first two seconds the body moves 2 +2 — V3= (4- NE) )m.
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Question 9
a x:3sin(2t+g]

To prove SHM we must show that X = —k’x.

We are given that X =3sin [2t + gj
! T
Therefore X=6co0s (2t + Ej

and X'=—12cos(2t+%)=—(22)3sin(2t+gj=—(2)2 X

This is of the form X = —k?*x.

The motion is simple harmonic.

b Period =2n+2 = mseconds.

Amplitude =3 m.

c The body reaches maximum displacement when sin (Zt + %j =1
In the first second this occurs at t =g
When t=0, x=3sin(2(0)+gj ~1.5m
yis . (2n =w
When t=—, Xx=3sin| —+— |=3
6 6 6
When t=1, X:3sin(2+%] ~1.74m

The distance travelled from t =0 to t = % ,is 3-1.5=1.5m.
The distance travelled from t =g tot=1,183-1.74~1.26m.

In the first second the body moves 1.5+1.26=2.76m.
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Question 10

a

x =xasin(kt + o)
Amplitude = 4,s0 a=4
Period=2=2—kn, sok=m

X =t4sin(nt + o)

Whent=0, x=2
4sina =2
. 1
sino.=—
2
T o ..o o .
o= P (velocity is positive), 3 (velocityisnegative)

X= 4sin(nt+%)

b X=4sin(nt+%j

V= 4ncos[nt +5—nj
6

1

When t=—

6

v =4ncos(%+5§] =4mcosTt=—4n

The speed of the body when t =% is 4nm/s.
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Question 11
a x =xasin(kt + o)

Amplitude = 2,s0 a =2
Peri0d=2—nzﬁ, sok=5
5 k

X==22sin(5t+a)

Whent =0, X=\/§
2sin0c=x/§

sino,=—
2

T o .
o= Z(VGlOClty 1s positive)

X= 25in(5t+£j
4

b V=1000s(5t+£j
4
This velocity (and hence the speed) will be at a maximum when cos(St +§] is equal to 1.
The greatest speed attained by the body is 10 m/s.
c a= —50sin(5t+£j
4
The greatest acceleration of the body will be at a maximum when sin(St + gj is equal to —1.

The greatest acceleration of the body is 50 m/s?.
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Question 12

X =—4xX

X = asin kt

k=2

Amplitude = 0.6,s0 a=0.6

X =0.6sin 2t

a Whent=£,x=0.6sin2—n=£x—3=£m
6 6 10 2 10

b Whent=£,x=0.6sin2—n=£x—3=£m
3 10 2 10

c The distance of the body is 0.3 m from O when 0.3 =0.6sin 2t .

sin2t:l
2
=T 0
6 6
(& 5t
1212

The distance is also 0.3 m from O when —0.3=0.6sin 2t .

sin2t=——
2
="
6
t=I"
12

i The body is 0.3 m from O for the first time after llseconds.

i The body is 0.3 m from O for the second time after 5—nseconds.

iii The body is 0.3 m from O for the third time after Z—;seconds.
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Question 13

X = —T’X

X = asinkt

k=mn

a=3

X =-3sinntt, (the function is negative as at t =0, the velocity is negative).
a Whentzé, X=—3sinﬁz—£m

b X = —3sin rit

vV =-37ncosrt

When t = l
3

V= —3thosE = —3—nm/s
3 2

c When t = % , the speed of the body is %m/s

V3 V3

d V=2 = v=t—
2 2
—3»7tcosrct=i£
2
cosnt=4_rl
2
T 2% 4n S=.
Tft:—,—,—,—
3’3 33
(1245
3’3’3’3

The next time the body has a speed of 3n is after 2 seconds.
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Question 14
Suppose that the particle is at point A when t =0.

The mean position is at B. y B
x =—3coskt ° o ®
Period = =t -3 0
2 _
k=2
X =-3cos2t

a

The particle arrives at point C when x=1.
—3cos2t=1

cos2t = —l
3

2t =1.91
t =~ 0.96 seconds

It takes approximately 0.96 seconds to travel from A to C.

The particle arrives at point D when X =2.
—3cos2t=2

cos 2t = —2
3

2t ~2.30

t~1.15 seconds

1.15-0.96 =0.19 seconds

It takes approximately 0.19 seconds to travel from C to D.

The particle arrives at point D when x=3.
—3cos2t=3

cos2t = —é
3

t ~1.57 seconds
1.57-1.15=0.42seconds

It takes approximately 0.42 seconds to travel from D to E.

The particle could travel from D to E and then back to D, this would take

2x0.42 = 0.84 seconds.

Alternatively, the particle could travel from D to A and then back to D, this would take

2x(m—0.42) or approximately 5.44 seconds.
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Question 15
X = 2sin 4t
2sin4t =+1.5

sin4t = ié
4

4t ~ 0.848,2.294,3.990,5.435
t~0.212,0.573,0.997,1.359
The particle is at least .5m from O for

0.573-0.212+1.359-0.997 = 0.72 seconds.

(see the diagram below for the reasoning behind this calcualtion,
points on graph where y > 1.5 and the points where y < —L.5).
So the particle would be at least 1.5 m from O for approximately 0.72 seconds.

X
24

Question 16

X=—4xX

Given X = —k’x for a body in simple harmonic motion, k = 2.

x = asin(kt + o) = asin(2t + a)
X=V=2acos(2t+a)

a When t=0, x=0.
X=asin(2t+a)
0=asina = a=0
X =asin 2t
When t=0, v=4
v=2acos(2t+a)
4=2acos(0) = a=2
X =2sin 2t
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When t=0, v=0
v=2acos(2t+a)
0=2acos(0+a)

o=—
2

When t=0, x=4.

X=asin(2t+a)

4:asin§ = a=4

X:4sin(2t+§]:4cos2t
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Question 17

X =—64X

For a mass in simple harmonic motion X = —k*X.

k=8

a As the mass is pulled down 2 cm below equilibrium and released from rest the amplitude of the

motion is 2 cm.
b k=28

The period of the motion is 2—; =% seconds.

c Reaches equilibrium quarter of the way through a full cycle, so at
Il n =
=—x— =— seconds.
4 4 16
d X =—-2cos 8t
vV =16sin8t

The mass will be at its maximum speed as it passes through the equilibrium level, the maximum
speed is 16 cm/s.

e Maximum speed will occur when sin 8t is at its maximum value of 1, the maximum speed
would then be 16 and half the maximum speed 8cm/s.

8 =16sin 8t

sin 8t = l
2

8t =

o la

t= lseconds.
48

20
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Question 18

X= —4\/5 sin 2t —4 cos 2t

X

a When t=0, x=—4.

The object is 4 m from O when t=0.
b X = —4+/3 sin 2t — 4 cos 2t

X= —8\/3 cos 2t + 8sin 2t

% =16+/3 sin 2t + 16 cos 2t
= —4(—4~/3 sin 2t — 4 cos 2t)
=—4X

X =—k?x

k=2

c When t=0, x=-4
When t=1.5, x=2.982

Observing the graph of the function shows that the function reaches its largest minimum value
of —8 before reaching the value of 2.982, after 1.5 seconds.

This means that the object moves 4 + 8 + 2.982 metres, so approximately 14.98 m, in the first
1.5 seconds.
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Question 19

X =3+4sinmt

a X—3 =4sin nt
p = 4sin rt
p =4ncosmt
p = —4n’ sin it = —(n)’4sin it
which satisfies j = —k’p,k = 7.
. 271
b Period =— = 2 seconds.
T
Amplitude =4 m.
c We know that X =3+4sinnt, the mean value of the sine function is 0, so the mean position of
the function in simple harmonic motion is 3 + 0, so 3 m.
d The maximum value of the function occurs when sinnt =1, Xx=3+4(1).
So 7 m is the greatest distance that the particle is from O.
Question 20
X=5-3cos2t
a Lets=x-5
S=-3cos2t
$ =6sin 2t
§=12cos2t = —2%(-3cos 2t)
which satisfies § = —k’s, k=2.
.. 2m
b The period is EX = mseconds.
The amplitude is 3 m.
c We know that X =5—-3cos2t, the mean value of the cosine function is 0, so the mean position
of the function in simple harmonic motion is 5 — 0, so 5 m.
d The least distance will occur when cos 2t has a value of 1, s0 5 —3(1) =2 m.

22
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Question 21

v:lcost
4

1 .
a X=—sint+cC
4
When t=0, x=c
When t=1, x=0.21+¢C

Distance travelled is 0.21+¢c—-¢c=0.21m.

b The object reaches its maximum distance from O at t = g ~1.57.

When t=1.57, x=0.25+c¢
When t=2, x=0.227+cC

Distance travelled in first two seconds is (0.25 — 0.23) + 0.25, so 0.27 m.

Question 22

x =asin (kt + o)
v =ak cos(kt + o)

20=asin(kt+a) = ﬁzsin(kt+o¢)
a

30=akcos(kt+a) = % =cos(kt + o)
a

2 2
sin®(kt + o) + cos” (kt + o) = (é] + (ﬂj =1
a ak

24=asin(kt+a) = ﬁzsin(kt+0L)
a

14 =akcos(kt+a) = %:cos(ktﬂx)
a

2 2
sin’ (kt + o) + cos’ (Kt + o) = (&j + [ﬂ] =1
a ak

Solving gives
a=25k=2; a=25k=-2
a=-25k=2; a=-25k=-2

Period = 2—; = 1 seconds.

Amplitude is 25 m.
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Question 23

X =asin (kt +a)
v =ak cos (kt +a)

0.6 =asin (kt + o) = %zsin(kt+a)
a

0.75=akcos(kt+a) = O_I7<5 =cos(kt +a)
al

2 2
sin’ (kt + o) + cos’ (kt + o) = [%] + (ﬂ] =1
a ak

0.39 =asin (kt + o) = wzsin(kﬂ—oc)
a

1.56=akcos(kt+a) = %=cos(kt+oc)
a

2 2
sin®(kt + o) + cos” (kt + o) = (%J + (ﬂj =1

ak
Solving gives
a=0.65, k=3; a=0.65k=-3
a=-0.65k=3 a=-0.65k=-3

Period = 2_3n seconds.

Amplitude is 0.65 m.
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Miscellaneous Exercise 11

Question 1
d d
a —(Iny)=—(3%?
dx( v) dx( )
lﬂ:6x
y dx
dy
—=6X
dx y
d d
b —(4xy + Yy’ —15x)=—(4sin 2x
dx( y+Yy ) dX( sin 2x)
4xﬂ+4y+5y4ﬂ—15:8c052x
dx dx
dy 4
—>(4x+5y*)=8cos2x -4y +15
dx
ﬂ:15—4y+8cos2x
dx 4x+5y*
Question 2
d—A=—0.02A
dt

j lAdA = j —0.02dt

InA=-0.02t+c

So the half-life of the radioactive element is approximately 34.7 years.
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Question 3
v =3sin’t

a The minimum value of the velocity will occur when sint is zero, so the minimum velocity of
the particle during motion is 0 m/s.

b a=6sintcost=23(2sintcost) = (3sin 2t)m/s’
c Acceleration is at its maximum value when sint = cost.
tant =1
t==
4
d .
X= I3sin2t dtzi'f(l—cos2t)dt _3 t— sin 2t +C
2 2 2

Whent =0, x=0. Hence ¢ =0.
X=(1.5t—0.75sin 2t) m.

e Whent:E,
6
n 3 3 2n-33
= X— =—m
4 4 2 8
Question 4
v=3x'-2
a v dvex_ v
dt dx dt dx
= (3x* —2)(6X)m/s’
b When x=1, v=1m/s and a = 6 m/s’.
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Question 5

&y _2x

dx 3y’

j3y2dy = J'zxdx

Y’ =x"+c¢

The point (2, 1) lies on the curve.
I’=2+c

c=-3

y =x-3

Question 6

@ =1.2m/sec
dt

h=50sin0

%=50cose
do

0 _doch 1, 3

E_dh dt  50cos@ ':125c059

When h =40, 0 =0.9273
do 3
dt  125c0s(0.9273)

AB =+/50% —h?
AR 1 _
dd% ~L(s02—h?y 2 (<2n) = %
2 50°—h

When h=40 m

dAB 40 0_ 1

dh ,/502_402:_30_ 3
dAB_dAB dh _ 42— 16mis
dt dh dt 3

=0.04rad/sec

AB is decreasing in length at a rate of 1.6 m/s as the height of the kite increases.

B approaches A at a rate of 1.6 metres per second.

Question 7
[ nyrdx= Lsn(4\/§ )2 dx = 16xdx =[87x* |, =128 units’

5
3
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Question 8

T T T
IO2 cos’ Xdx = IO2 cos Xcos” X dx = J}f cos X(1-sin® x) dx

1
. du
Let u =sin X — =cos X
dx L | | ; g

J‘Ecos X(1—sin’ X) dx = J‘Ecos X(1—sin’ X)%du
0 0 du 1

=

= J? cos X(1—sin” X) du

cos X

3 1
=Il(l—u2)du= u-L :%unitsz
0 3 3

0

Question 9

a 3 2
[720¢ +1yax = 2% ox| =180 4 228 it
0 3 3 3

© [Pryrdx=nf 40¢ +1DPdx=4n]] (' +2x +1)dx

5 3 2
=4n X—+2i+x :4n(2+E+Z—OJ
5 3 o 5 3

824n . ,
= units
c y=2(x>+1)
Yo%
2
=Y
2

10
0 5o oy B y’ ~
J; X dy = TC.[2 (E—IJ dy— TC|:T yi|

=m(25-10—(1-2))

=161 units®
nj‘(:o x*dy = nJ;04 dy= TE[4y];0 =40n
40n—-16T=24n

The volume of the solid of revolution formed by
rotation the region described in part a through 360°
about the y-axis.
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Question 10

a = (6t +4)m/s?
V:I(6t+4)dt:3t2+4t+c
X=I(3t2 +4t+c)dt =t +2t> +ct+k

The particle travels 32 m in the third second, so it follows that:
(3) +2(3)° +(3)c+k—[ 2’ +2(2%) +2c+k | =32
c+29=32
c=3
V=3t +4t+3

Whent=1
v=10m/s

Question 11

a X =2sin 4t
vV =8cos 4t
a=-32sin4t = —16(2sin 4t) = —(4”)x = —k’x
k=4
2

Period = E _r_T seconds .
k 4 2

This shows that the object has simple harmonic motion with period = — seconds.

When t =0, Xx=0m and the distance from the mean position to O is 0 m.

b X=15cos3t
V=-15sin3t

a=—45cos3t =-9(5cos3t) = —k’x
k=3

Period= % seconds

This shows that the object has simple harmonic motion with period =2_3n seconds.

When t =0, X=35m and the distance from the mean position to O is 0 m.
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X =2cos 2t +4sin 2t

V =—4sin 2t +8cos 2t
a=-8cos2t —16sin 2t = —4(2 cos 2t + 4sin 2t)
=-2%(2co0s 2t +4sin2t) = —k’x

k=2

. 27
Period = 5" 7 seconds .
This shows that the object has simple harmonic motion with period = 7 seconds.
When t =0, X=2m and the distance from the mean position to O is 0 m.
X =1+3sin 5t
Lets=x-1
S =3sin 5t
S =15cos5t
§ = -75sin 5t = =5 (3sin 5t) = —k°x
k=5

. 27
Period = 3 seconds .
This shows that the object has simple harmonic motion with period = 2?nseconds .
When t =0, X=1m and the distance from the mean position to O is 1 m.

Question 12
Particle A Particle B
X =csinkit X =dsink,t

Looking at the graph for the displacement
against velocity of Particle A, the amplitude of
the displacement is 5, so ¢ = 5.

X =Ssinkt

v =5k, coskt

From the graph, 5k, =10
k =2

Time period for Particle A is 2775 =7 seconds.

© Cengage Learning Australia Pty Ltd 2019

v =dk, cosKk,t
a=—dk; sink,t
From the graph:
dk, =3

dk; =1.5

Solving gives:

k==, d=6

Time period for Particle B is 2n +% =47 seconds
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