Solutions 6(f)

|Complete solutions to Exercise 6(f)

1.(a) We have
x =sin(z) & _ cos(t)
= =

dy )
= t , — =— t
y = cos(t) ” sin(z)

By (6.36):
—_qj t 1
y_ sin( ):—tan(t) [Because ﬂ=tan}
dx  cos(t) cos
(b)
X =2t —t?, X 62t
dt
y =10t* —t°, ﬂzzot—stz
dt
By (6.36)
dy 20t-3t* 1(20-3t) 20-3t o
dx 62t 1(6t-2) etz Lcancelling sl
(c)
dx
x=(t-3)", —==2(t-3
(-3, X=2(t-3)
dy
=t°-1, = =3t
y dt
2
By (6.36), L -
dx 2(t-3)
(d)
x=e'-1 g
dt
y=e"?, L {Because (e) =kekt}
d 2
1
ﬂ: 2 ziet/Z—t zle—t/z 1

dx e 2 2 2
2.(a) The MAPLE output is the following:
>plot([t*sin(t),t*cos(t),t=0..50]);

dy dydr

6.36 =
( ) dx dxldt
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2.(b) How do we differentiate x =¢sin(z)?

Using the product rule (6.31):
u=t v =sin(z)

u'=1 V' = cos(t)

ili—); = Lsin(7)+ t.cos(r )= sin(z) + 7.cos(r)

. d
We have y = rcos(r). Similarly for %;

u=t v =cos(?)
W =1 V' = —sin(t)
ﬂ:1.cos(t)+t[—5in(t)]ZCOS(t)_tSin(t)

dt
By (6.36)

dy _ cos(t)—tsin(t)
dx sin(t)+tcos(t)

3.(i) The Maple output.
>plot([(t-2)"2,t"3-5,t=0..3.5]);
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0 e
(ii)
x=(t-2)", v, =x=2(t-2)
y=t'-5 v, =y=3t
Hence

v=yRE -2 + () =4 —4r+4)+ 9" =9 + 47 —161+16

4. (i) Maple commands are:
>plot([(t"2+2)7(3/2)/3,t,1t=0..5]);
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(i) x ZK—L. Differentiating,
3

!

(6.31) (uv) =u'v+uv’
dy dy/dt
dx dx/dt

(6.36)
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32 2t=(t2+2)""t  [Cancelli
Ve =X= o =(t*+2)"t [Cancelling]
y =t, vy:y:l

(iii) v = \/[(tz + 2)“@2 +12 = (1P +2)t° +1

=t +2t% + q/(t2+1)2:t2+1
Hence v=¢" +1.

5. (i) Opening up the brackets gives x =16t —8t°, v, = x=16-24t*
We have y =t°, v, =y =3t%,

(i)
- J(16-24t°) + (")’
= /256 — 768t% + 576t + Ot*
= /256 — 76812 + 585t
6. We have

x=rcos(t), v, =x=-rsin(t), a, =X=-rcos(t)
y=rsin(t), v, =y=rcos(t), a, =y =—rsin(t)

\/[ rsin( +[rcos t] \/r sin’ +r2cosz(t)=\/r2[sin2(t)+cosz(t)]=r

=1

\/[ rcos(t +[ rsin ] \/r cos’ (t)+r?sin®(t) =r
7. (i) We have x =¢"—¢*:
v, =x=3t"-2t, a =X=6t-2
Also y=5¢" —1:
. 2 .
v, =y=10t-3t", a, =y =10-6t
(if) Substituting r =2, v, =(3x2°)-(2x2)=8, v, =(10x2)-(3x2")=8
v=+/8"+8 =11.31m/s
For the acceleration magnitude at 7 =2 we substitute 7 =2 into a, and a,.
a, =(6x2)-2=10
a,=10—(6x2)=-2

a=1107 +(-2)* =10.20m/s’

8. From x = cosh(z) we have 2—: =sinh(z) and y = sinh(z), Z = cosh(z).
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dy _ cosh(t)

By (6.36) " sinh(t) coth(z)
By (6.37)
d’y gt [COth )] _ —cosech’(t)
dx*  sinh(t)  sinh(t)
= —cosech *(¢). Sin:l 0" —cosech *(r).cosech (r) = —cosech *(¢)
9. We have:
. d
x=r[6-sin(0)], éz r[1-cos(9)]
_ Mo ay _
y=r[1-cos(6)], 5" rsin(9)
By (6.36)
dy  rsin(9)  sin(0) N
dx r[1-cos(6)] 1-cos() [Cancelling r's]
By (6.37)
d | sin(9)
d?y do 1-cos(6) ;
dx*  r[1-cos(9)] (M)
d | sin(0)
How do we find d0 Ts(e) ?
d_y _dy/d@
(6:36) dx dx/d@
d(dyj
(6.37) dy dtdx

dx*  dx/dt
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Use the quotient rule (6.32).We have
u =sin(6) v=1-cos(6)

u' = cos(0) v' =sin(60)
i{ sin () }zcos(@)[l—cos(@)]—sin(@).sin(@)
do|1-cos(6) [1-cos(6)]
_ cos(@)—cos’ (€)—sin(0)
[1-cos(9)]
_ cos ()~ cos®(8)+sin’ (6) ]
[1-cos(6)]
_ cos(6)-1 _—[1-cos(d)]
[1-cos(6)] [1-cos(6)] 1-cos(0)

d’y ~1/[1-cos(0)] ~ -1

Substituting into (f) gives "z = r[1-cos(6)] r[l—cos(ﬁ)]z

(Cancelling)

u u'v—-uv’
o (L)

Y \Y



