Math 352 Name: SOLOTION

Exam 1

1. [8 points] Find a unit-speed parametrization for the curve r = .

R = (teos 1, e sint)

X' = e (- Sint, Cost) + 2e"T(cost, sint)
I RN = J(@2H + (26t =

slt) = S\j‘geﬂ:dt _ Js o2t
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2. [10 points] In the following figure, find the coordinates of the point P in terms of ¢.

P

y = coshw (t,cosht)

7—2/\ (Sedn t, tonh t)

(0,1)
/\7‘.'_' (t}COS\n‘t ‘IB
T = tsedht + (Cosht - Ntanht

= tcech £ + Sinh t — tonh t

P= (o, *+ (’\7‘7_2)'1_2

= (00) + ( tsecht s t- tanht)(sech t, tanh t)

— (w‘: sechi L + tonh £ = Sech £ ton\ t,
£ secht tont + Sech™ t + Sinht Zanh L~>




3. [36 points] The following picture shows the curve #(t) = (2v/3cost, sin 3t).
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(a) [4 pts] Compute the unit tangent vector to this curve at ¢ = 7 /3.
R'(£) = (-2J3 sint, Bcos 3t)
X' (ray = (=3, -3)

TL*rr/'s) L \I'i, \;—\

(b) [8 pts] Find the Cartesian equation of the osculating circle to this curve at the point (0, —1).

X(")= (-3 0)  S'(M2) = 23
X '(1) = (-2J3 cos £, =9 sin 3t)

X"(T) = (0,9) CA(™2) = (0,-1)

>, >
K:’X'u_h.:q - =4
TSt T (2 s 4 27 s

E* Ly~ YY" = "%/

(c) [4 pts] Based on the given picture, how many vertices does the curve have? Draw points

on the picture showing the approximate positions of these vertices.

& wvertices (see olove)



The following picture shows the curve Z(t) = (2v/3cost, sin 3t).
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(d) [8 pts] Use the picture to make a rough sketch of the curvature function k().
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() [4 pts] Evaluate /C kg(s) ds.
21T ~ (votation index)
= A x1
= |27

(f) [4 pts] Determine the winding number of this curve around each of the following points:
(3,0), (0,0), and (—3,0).

(30): |
(00): —|
(3,0)s |

(8) [4 pts] The value of | vy is (choose onc): Tt's O, actually.

(a) less than —5 (b) between —5 and —1 (c) between —1 and

(d) between 1 and 3 (e) between 3 and 5 (f) greater than 5



4. [6 points] Evaluate /3372 cos(y?) dv — 22°ysin(y?) dy, where C is any curve from the point
c
(1,/7) to the point (2,0).

)
BXZCOSZS?_): é—’x—[fXSCOS(‘jlﬂ
"’foq‘"‘tj S'in(\:jl) = %[’xfscos( 313]

[,X’5C05(:jq_ﬂ?:j;§ = 8-(-n= @

5. [8 points] Suppose that a regular parametric curve Z(¢) has curvature k,(t) = 3t* and speed
s'(t) = 2¢3+ 1. Given that 2’(0) = (0,1), find a formula for the velocity Z’(¢) as a function of ¢.

o) = SKS ds = Skgfﬂ S'(+) o\t

(oY= (0,1) = S 12 (234 dt

so O="2 :f(é£5+3&1)c)£
So C:fn\/l - t6+‘{:3+c

X'(£) = s't)( cos B8, Sin OLY)
— (2'&3+|)(C05(t5+f3+’%ﬁ_\, SFn(t‘+t3+2))

- [(’Lt3+|) (—sin(£é+2?), cos(¢ *m)'




6. [12 points] Use Green’s Theorem to evaluate //

circle 22 + y? = 1 and the curve Z(t) = (%, (1 — t)?) shown in the following figure.

(o,N

(1,0)

EER 0% CjA = SC-XB d’X

SC; _r)(ﬂ O\’X + C, -—')(3 O!'X

X= €0 + X= fl
dx = -sint d+ dx = 2L dt
y= sint § = (-t
m 2 | X
S Sinttcostdt — j 7.4:3(1-Jc\ d+
l TTIL 2 _ 2
= ]3¢ - [Tty dt

L - f; (z{ﬁ—uyu 2¢5)dt

({

xdA, where R is the region bounded by the
R



7. [14 points] A circle of radius 2/3 is rolling counterclockwise around the unit circle z*+y* = 1. A
point P lies on the perimeter of the rolling circle, with initial coordinates (1,0). Find parametric

equations for the curve produced by tracing the path of P.

center of - -5:((05 0, sinO)
swiall cicele 3
The point P starts on the left of the

Swmall cice e cn rotodes Countevrclockwise |

So P= 2(csb,sinB) = 5(cos B, 5in¢)

Rut what is ¢p? T# should be a multiple of 6.

(4 ?___ﬂé\“ When O = ?2::5/ heold the smaller

circle has been Lged,
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8. [6 points] For a certain differentiable function f(z), the normal line to the graph at each point
(t, f(t)) passes through the z-axis at the point (sinht,0).

AN

(sinht,0)

Given that f(0) = 1, find a formula for f.
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Y T E-sinht
%B': dnhh t - T
S%dgz S(san\nt—adt
'Etj"-: cosht — 3¢5+ C

ytor =1, so C=-%

\A?‘; Y cosh b — £ — )
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