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Project 1
1. Consider parametric equations given by x = 3cos(t/3) - costand y = 3sin(t/3) - sint.
a) Graph the curve represented by the parametric equations above.
b) Find the slope of the line tangent to the curve at the point where t = 71/4.

c) Find the arc length of the curve fromt=0tot = 3 71/2.

2. Considertherosecurver = cos(20)for-2mr< <271,
a) Plot its graph.
b) Find the area of one petal of the curve.
3. Graphand find the area of the common interior of r=3-2sin8and r=-3 + 2sin 6.

4. Find the length of the given curve on the specified interval.
a)r=1+sin6,0<s0<27r.
b)r=6+(1+cosf), 0 < 0<27r.

5. Considerthe polar equationsr = 4sin@and r=2+(2 - (sin6)"2)
a) Graph the polar equations on the same axes.
b) Find the points of intersection of the curves.
¢) Find the circumference of each curve.
8. Let u=(2,2,1),v=(1,-2,2)and w={(1, 3, 2). Find
a) the length of 2u-3v
b) the dot product of vand w
c) the cross product of uand w
d) the area of the parallelogram spanned by v and w.
e) the volume of the parallelepiped spanned by u, v, and w.
6. Graphr(t):
a) r(t)=(cos(2t), cost, sint)
b) r(t)=(t+15, e*%® cost, e*%®*sint)
7. Evaluate the limits:
a) lim,{sin2t, cost, tan4t)
b) limeo( > €1y t)

w1t
8. Compute the derivative and integral:
a) r(t)=(tant, 4t-2, sint)
b) r(t) = (e, e**)

9. Compute the length of curve over the given interval:
a) r(t)=(2sint, 6t,2cost), -6<t<6 b) r(t)=(12t,8¢%,3t%), 0<t=<1

10. The Cornu spiral is defined by r(t) = (x(t), y(t)), where x(t) = j:)tsin(“;2 ) duand y(t) = chos(“;2 ) du.

a) Plot the Cornu spiral over various intervals for t.
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b) Find a formula for its arc length along the interval —a < t < a, where a is a positive real
number.
c) Whatisits arc length in the limit as g - oo?

11. Find a formula for the curvature of the general helix r(t)=acosti+asintj+ctk.

12. Calculate the velocity and acceleration vectors and the speed if
r(t)=costi+sintj+tan(2t)k, t= LGT

13. Find r(t) and v(t) given that a(t)=e3'i+4tj+(t-2)k, v(0)=i+j+k, r(0)=0i+3j+4k.

Question 1.
in-1= ParametricPlot[{3 Cos[t /3] -Cos[t], 3Sin[t/3] -Sin[t]}, {t, @, 6Pi}]

Infe]:=

D[3Sin[t /3] -Sin[t]] /D[3Cos[t/3] -Cos[t], t]




Infe]:=

Outf+]=

Outf«]=

Outf+]=

In[« ]:=

Outf+]=

Outf+]=

Outf+]=

3Sin[§] - sin[t]

—Sin[g] +Sin[t]
t=Pi/4

3Sin[§] - sin[t]

-Sin[g] +Sin[t]

3Sin[§] _sin[t]
|

_sin §}+Sin[t]

JT

i+3 (-1+4/3)

vz 242
71771”/3
V2 242

t=.

Xx[t_] =3Cos[t/3] -Cos[t]
y[t_] =3Sin[t/3] -Sin[t]
Integrate[Sqrt[x'[t]"2 + y'[t]~2], {t, @, 3Pi/2}]

3Cos[§] -Cos|[t]

3Sin{§] ~sin[t]
6

Question 2.
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m-p= r[t_] = Cos[2t]
PolarPlot[r[t], {t, -2Pi, 2Pi}]
ouf-]= Cos[21t]

)= Integrate[r[t]~2, {t, 0, Pi/2}]/2

s
Out[#]= —

Question 3.
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1= P1[t_] 1= 3-2Sin[t]
r2[t_] :=2Sin[t] -3
PolarPlot[{rl1[t], r2[t]}, {t, @, 2Pi}]

41—

OutfJ= +—

n-= Integrate[rl[t]~2, {t, @, Pi}]
ouf-]= =24 +11 5t

Question 4.
mp= r1[t_] 1= 1+Sin[t]
r2[t_] :=6x (1+Cos[t])

Integrate[Sqrt[1+rl'[t]~2], {t, O, 2Pi}]
Integrate[Sqrt[1+r2'[t]~2], {t, O, 2Pi}]

1
our - 42 EllipticE{f]
2

our-- 4E1lipticE[-36]

Question 5.



6 | Project_One.nb

nit= PL[t_] :=4Sin[t]
r2[t_] :=2~ (2-Sin[t]~2)
PolarPlot[{r1[t], r2[t]}, {t, @, 2Pi}]

L —

w
LI B B B S B e e

T

Out[3]=

T T T

T T T

-2

T T T

n4= Solve[rl[t] = r2[t], t]
outs {{t> -Arcsin[1- 3] +2nciiferez |, {t> nearcsin[1- 3] 2ne1if ez |,
{te —Ar‘cSin[lJr \/E] +2mcq ifegez }, {ta 7T+AF‘CSin[1+ \/g] +2rmcq ifegez }}
ns- Integrate[Sqrt[l+rl' [t]~2], {t, @, 2Pi}]
Integrate[Sqrt[1+r2'[t]~2], {t, @0, 2Pi}]

16
ous- 4 \17 EllipticE[—]
17

ouel= 4 E11ipticE[-4]

Question 8.
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n7= u = {2, 2, 1}
v:i={1, -2, 2}
w:= {1, 3, 2}
Length[2u -3 V]
Dot [v, w]
Cross[u, W]
Length[Cross[v, w]]
Dot [u, Cross[v, w]]

out[10]= 3

outil= -1

oufizl= {1, -3, 4}
out[13]= 3

outf14= —15

Question 6.

ne21:= ParametricPlot3D[{Cos[2t], Cos[t], Sin[t]}, {t, -2Pi, 2Pi}]
ParametricPlot3D[{t+15, (E~0.08) Cos[t], (E~0.08) Sin[t]}, {t, -2Pi, 2Pi}]

Question 7.

neel= Limit[{Sin[2t], Cos[t], Tan[4t]}, t » Pi]

oueel= {0, -1, O}

ner- Limit[{1/ (1+t), (EAt-1) /t, 4t}, t » 0]

Question 8.
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In[31]:=

out[33]=

Out[34]=

In[35]:=

out[37]=

Out[38]=

ri[t_] := {Tan[t], 4t-2, Sin[t]}
r2[t_] := {E~t, E~(21)}

ri'[t]

r2'[t]

{sec[t]?, 4, Cos[t]}
{et, 2@“}

Question 9.

ri[t_] := {2Sin[t], 6t, 2Cos[t]}
r2[t_] := {12t, 8t~ (3/2), 3t"2}
Integrate[Length[rl'[t]], {t, -6, 6}]
Integrate[Length[r2'[t]], {t, 0, 1}]

36

3

Question 10.
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ni4s= X[t_] := Integrate[Sin[u~2/ 2], {u, 9, t}]
y[t_] := Integrate[Cos[u”~2/ 2], {u, O, t}]
rit_] := {x[t], y[t]}
ParametricPlot[r[t], {t, @, 2Pi}]

- Integrate: Invalid integration variable or limit(s) in {{2, 2, 1}, 0, 0.000128228}.

-/ Integrate: Invalid integration variable or limit(s) in {{2, 2, 1}, 0, 0.000128228}.

- Nintegrate: Tag Listin {2, 2, 1} is Protected.

+' Nintegrate: Tag List in {2, 2, 1} is Protected.

+ Nlintegrate: Tag Listin {2, 2, 1} is Protected.

-/ General: Further output of Nintegrate:write will be suppressed during this calculation.
« Integrate: Invalid integration variable or limit(s) in {{2, 2, 1}, 0, 0.128356}.

-/ General: Further output of Integrate:ilim will be suppressed during this calculation.

1.0

Outf4bls e e
-1.0 -0.5 0.5 1.0

Question 11.

n471= P[t_] := {a*xCos[t], a»Sin[t], c*t}
Length[Cross[r'[t], r''[t]]] / (Length[r'[t]]"3)
1

out[48]= —

Question 12,
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nia9)= P[t_] 1= {Cos[t], Sin[t], Tan[2t]}

r'[Pi/6]
r''[Pi/6]
Length[r'[Pi/6]]
1 43
outf50]= 3 ——, — , 8
-3 59
3 1
out[51]= {—\/_, -—, 32 \/E}
2 2
out52]= 3
Question 13
mei- alt_] = (E~(3t), 4t, (t-2)}
v[t_] = Integrate[a[t], t]
r[t_] = Integrate[v[t], t]

out[1]= {eBt, 4t, -2+ t}
«+« Set: Tag List in {1, -2, 2}[t_] is Protected.
e3t +2

out[62]= {—, 2‘t2, —2t+—}
3 2

out[63]= J{l, -2, 2} [t] dt

--« Set: Tag Listin {1, -2, 2}[t_] is Protected.



