HOSSAM GHANEM

(36) 11.111.2 Calculuswith parametric curves
31 August 2008 A

Example 1
A curve Cisgiven by the parametric equations
where —n<t<Tm.

x =sint+cost and y=sint—cost,
(@) Find the points P( x,y )on C whereit has horizontal or vertical tangent lines.
(b) Find the length of the curve C
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dt
dy\* : . : :
(E) = (cost +sint)? = cos?t +sin’t + 2sintcost =1+ 2sintcost
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(36) 11.111.2 Caculuswith parametric curves P3
Example 2 33 June 2009 A

Find the surface area generated by rotating the parametric curve
X = cost +sint, y= sint —cost

, 0<t<m/2 around they — axis.
Solution
X = cost +sint y = sint —cost

dx

— = —sint + cost _y: cost +sint

dt dt
d 2
(d_> = cos?t +sin’t — 2sintcost = 1 — sin 2t

t
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~

\

g

N
Il
| Y—— =
R
A
Q.
e
N————
N
+
Q.
| §
S
N
Q.
o~
0y
Wi
i

pdl

Vs
2
=f(cost+sint)-\/§dt
0

s

2
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Example 3

V2I[L 0= (0= D'=v2 [1 +1] 222

41 14 January 2012
Find the area of the surface obtained by rotating thecircle x? + (y — 1)? = 1 about

theliney =0 (5pts)
Solution
_ y—1=sint
d;_COSt y=1+sint
dt: 7 ALk Q—cost
dt
d 2
(d_):> = sin?t
e
(d_i/) =cos?t
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dy2 dx\* ) "
y (E) +(dt> dt=27rf1+smtdt=27r t—cost| =2rm[2n—1-(0-1)] = 4n?
0
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(36) 11.111.2 Cadculuswith parametric curves P4

ExamQIeAr 34 August 2009 A

Consider the curve C parameterized by

1
X=§1n(1—t2) and y = arccost for 0<t<3/4

(@ Findthelength of C
(b) Find an equation of the tangent line at the point corresponding to t = 1/v/2

Solution
1 — el
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(36) 11.111.2 Cadculuswith parametric curves P5

P
t t—i
E V2
1 1 /1
xlt:% = =In (1 _E) = Eln <§) =—=1n(2)
| =Cos_jLi -
yt‘v% 7z 7
p(—zln(Z),%) m== b
Yy =y =mx —x1)
T 1
y—Z=x+§ln(2)
L@ +%=0
x=y+s n( )+Z_
Example 5 32 January 2009 A
Find the arc length of the curve C whose parametric equations are [3 pts]
x =1In+/1+ t2 y = tan"lt te[0,1]
Solution
x=Iny1+t2= 1ln(1+tz) A=l tanndit
2 d 1
dx |20 [Peidy @ .
dt ~ 2(1+t2) 1+t dat 1+t

(%)2 ~ e
B
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1
N1t e2
[et=llt}= 'tan'g dt = sec?6 df
at t=0 =tanf =0 0=
T
at t = NG Efan 8 =1 :Z
i T
Z 4 4
f 20 4o fsecze do f
sec = =
0\/1+tan9 , sec@ )

19

= [lnlsec@ + tan 9|] = ln(\/i + 1) — In(1-0) = ln(l + \/f)
0
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(36) 11.111.2 Caculuswith parametric curves

Homework

(=

Find the length of the curve whose parametric equations are

1 1
x=§eZt ! y=§e3t ) Inv2 <t <In+V8.

15 May 1999 A

N

Let C beacurve given parametrically by
x(t) =efcost , y(t) = elsint , 0<t<2m

(@ Findthepointson C at which the tangent lineis vertical
(b) Find the length of C

16 December 1999 A

e

Let C be the curve with the parameterization :
x=2t and y=cosht , t €[0,In2].
Find the length of C.

18 July 2000

[

Find the length of the curve C given by

el lgositil A | WHESTE | Sink ; 0<t<2m.

19 May 2001

o

Let C be the curve given by the parametric equations

x=2sint+sin2t, y=2cost+cos2t, 0<t<2m.

(@) Find thelength of C.

(b) Find al point on C where the tangent line is horizontal.

31 December 2003

(o)

Find the length of the curve that has parametric equations
1 |
= —t° I 0<t<1
s z y 2 <t<

22 June 2004 A

N

A curve C isgiven parametrically by
x = (t2+ 1)et and y = (t3 + 2t?)el.
(@ Find the points P( x,y ) wherethe tangent is vertical.
(b) Determine whether C is concave upwards or downwards
atti= 0

27 June 2006 A

loo

(4+4+2 pts. ) Let C be the curve given by the parametric
eguations

NI

ol =i ti—Gsing , 4y =4k eos|8 K 0<t<

(@) Find the length of C
(b) Find the area of the surface obtained by rotating C
about the x —axis
Find &y
(c) Find =

x2

38 Jan. 22, 2011
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(36) 11.111.2 Cadculuswith parametric curves P7

Homework

Let C be the plane curve parameterized by
9 x = 2t —sin 2t , y =cos2t OStS% 14 Juned 2011
= | (a) Find thelength of C. (3 pty) ’

(b) Find the area of the surface obtained by rotating € about the x — axis (3 pts)

(4+ 4 pts) Suppose a curve is given by the parametric equations
10 x=t—tan 't y=+1+t%2 , t€[0,1] 111 IR ———
E1Y, W Ay d’y ugust 7,

(a) Find = and =

(b) Find the length of the curve.

26 January 2006 A

Let I' be a plane curve with parameterization :

x=t—et , y=t+e' where teR

11 a. Write the equation of the tangent lineto I' at the point corresponding to t = 0.

b. Find the pointson T (if any) where the tangent lines are vertical and those where
the tangent lines are horizontal.

c. Find the intervals on which this curve is concave upward and those whereiit is
concave downward
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