Solutions to Parametric HW #1

1. Since £=d[r +ﬁa‘+5]—7r+ﬁami—=—[ ] 2t,
dt
then—'=£=M=1+E
ac dx
dt
To find d—']: we must differentiate L with respect to f and divide by @ :
a” dx dt
4y 4l 3 3 3
d‘}'_d!‘ {fx _d? i _ rz_ r! __i
@ dx  dx & u 2F
dt dt dt
v d dc d
2. = =— {2 |=6F -2t and —=—| +1|=2¢
df dr[ ] dt dr[ ]
dy - 6r- -2
D _dr O —A g5
dx  dx 2t
dt
d|dy
d’y E[E} 2 3t-1] 33
y_ | - _2
dx* dx dx dx 2t
dt dt df
b dx .:;?[ } 1 -1
3 o 342t (=642 and — fl==t *
[ +2t] -6+ @~ a2
afx-' 3 1
dy _dr _6t+2 .3 .3
—=—-—=—=12" + 41°
i 11 N
i 2!
3 1
1 di[%] %{l?ﬁ#lﬁ L
d'y df| dx 182 +2¢ 2 1812 + 24
> = = =36+ 4
@ & & -
dt dt 2!



dv dr, & d 1
D_rp]=2t+1 and ==L mr]=-
i~ alt += ar = arl=7
b T

dt 2+ 2
D_dt T2
a1

it 1

dldv| gr,
ﬁ_a‘:[dx}_E{Q"'”]_4r+1_4r+1_412+E
ac A & & 1

at dar i 1

E=i[4msr—1]=—4sinr and £=i[3smr+ 2|=3cost
di  dt dt  dt

ay E —4sint 4
dr  dx  3ecost 3

dt
didy| d| 4 4 4
—| =] —|-=tant 2 2
d’y dr a’r} dr[ 3 } EE R e s,
= = = = =——5eC
dx* dx dx dx 3cost o
dt dt dt
. 2
O R
dr 2f+1
v 3.22_7.
(b) When £ =2, Q=M=E, x=35and y=4, so the tangent line
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equation is y—4= %{x - 5}.
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(b) When £== ﬂ=—§mt£=—i, x=v2andy= —3'"[ , 50 the tangent line
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2;: =0 and % # 0, s0 a horizontal tangent

occurswhen 2t -4=0,oratt=2. Whenf=2,x=7and y=-4,50a
horizontal tangent occurs at the point (7, —4). A vertical tangent occurs when

X _oand Yo,
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Since I = 0, there is no point of vertical tangency on this curve.

. 2
9. (a) ﬁ=u fith 05—31“—3 and E—2.r—1.
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(b} A horizontal tangent occurs when &

occurs when 3f -3=0,orwhenit=+1. Whenf=1,x=1and y=-2, and
when t = -1, x =3 and y = 2, so horizontal tangents occur at the points (1, -2)
and (3, 2). .
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(b} A horizontal tangent occurs when % =0 and & # 0, so a horizontal tangent
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occurs when 4cos f=0, or at i‘=% and t =22 When t= g.x= Jand y=3,

and when = FH .X=3and y= -5, so horizontal tangents occur at the points
(3.3) and (3,-5).
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A vertical tangent occurs when o 0 and E # 0, so a vertical tangent

occurs when —2sinf=0.orwhenf=0and f=x. When # =10.
x=35and y=-1,and when t=m, x=1and y=-1, so vertical tangents
occur at the points [:5, - 1} and (1, —1).




