Answers to Day 4 Homework

dy d A
1. b _dt_ dt[e } =3t26t3 3te

dx dx d[z‘z—l] 2t 2

> (2):<%, 12>.

dt dt
564128 — 6t

2

dx _y 2t+5
dt l‘ +5t

(a5
s v(t):<§,i]>

,?> (20, 361 — 121, s0 a(1) = (20, 24).

4. v(t)=<d—’;,%>=<3cos(3r—5] 6t> s0 v(§)=<3cosn, 3n) = (-3,37)
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2

5. x(t)zj(t+1)dz=%+t+c.

x(0)=1=Cso x(t):§+t+1.

Since x(l) = % and y(l) = ln(%], Position = (%, ln(gn
5

Or, since x(l):l+Jol(t+1)dt:§ and y(l):ln[%j, Position = %, IH(E] .

6 x(t)=J(1+Jdr=r+ " +C. x(0)=5 50 C=Sand x{r)=1+5 45
4

t

o(0)= [P dr="+D. 4(0)=050 D=0and y(1)="

2 4
.. t t ..
Position vector = <t + 3 +5, Z> At t =2, Position = (9, 4).

Or,since x(2)=5+ [ (1+)dr=9 and y(2)=0+ [ F dr =4,
Position = (9, 4).

7. Whenx=2,y=5.

xd—y + yﬂ =0
dt dt
d d
(2)(3)+5E =050 -
dt dt 5
dy
d 10 dy g -10 3
Or find that £ =~ Then substituting into &2 _dr gives —— = — so that
de X’ dx dx 4 dx
r_ 6 di dr
dt 5°

8. x'(t)=3t2—3t—18=3(t—3)(t+2)=0when t=3andt=-2.

y'(t)=3"=12t+9=3(t=1)(r—3)=0 when t=3and ¢ =1.

The particle is at rest when v(t) = <O, O> so at rest when ¢ =3.
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9. °=8 P —5t+2=—4
t

=2 *=5t+6=0
(¢-3)(r-2)=0
t=3,¢=2

At (8,—4) when ¢=2

dy| _2t-=5 1

x|, ¥, 12

1
Tangent line equation: y+4=— E(x — 8)

10. 5¢+43sint =25 when ¢=5.445755...
dx dy

v(t) = <E’ ?t> = <5+3cos t,—1+cost+(8—t)sin t>

v(5.445755...) = (7.008, —2.228)

= 2600 or 10826

(=5
3
%(262 - IJ
3

11. (a) Magnitude when 7=35is (Zt)2 +(2f2 )2
(b)

Distance = J 1/ 2t 21 dt _[ 20N1+¢% dt = (1+t )

d 242
(c) y E—t:\/x+3
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12. (a)x(t):‘[t_%ldt In(t+1)+C. When t=1,x=In2s0o C=0
x(¢)=In(z+1)
(t)= jztdt ?+D. When t=1,y=0s0 D=—1.
y(t)=1 -1

- x(b)—x(a) x(4)—x(0) m5—Inl  In5

Ll

(d) Instantaneous rate of change = 1
X

=1
t+1t=1
a’y 2cost 2

= —cot?
dx  3sint 3

(b) y— (3+J—)—[x—[2—in

(c) x=0when 7 =-0.84106867..., 0.84106867...

13. (a)

length = JOS " \/ 3sin 1)2 +(2cost)2 dt =3.756 or 3.757
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