
Homework Section 2.7
Andy Long, Spring, 2024

Problems 1-7 at the end of the chapter.

In[310]:= soln = Solve[D[x ^2 y[x] - x - 5 y[x] - 11 ⩵ 0, x], y'[x]]

Out[310]= y′[x] →
1 - 2 x y[x]

-5 + x2


In[311]:= soln = Solve[D[x Log[ y[x]] + y[x]^3 ⩵ 3 Log[x], x], y'[x]]

Out[311]= y′[x] → -
(-3 + x Log[y[x]]) y[x]

x x + 3 y[x]3




In[312]:= soln = Solve[D[ArcTan[x^3 y[x]] ⩵ x y[x], x], y'[x]]

Out[312]= y′[x] → -
y[x] 1 - 3 x2 + x6 y[x]2

x 1 - x2 + x6 y[x]2


In[313]:= soln = Solve[D[x^3 + x y[x] + y[x]^3 + x y[x] ⩵ 31, x], y'[x]]
yp[x_] = y'[x] /. soln〚1〛〚1〛
x = 1;
y[x] = 5;
m = yp[x]
Clear[x, y]
localLinearization[x_] := 5 + m (x - 1)
localLinearization[x]

Out[313]= y′[x] →
-3 x2 - 2 y[x]

2 x + 3 y[x]2


Out[314]=
-3 x2 - 2 y[x]

2 x + 3 y[x]2

Out[317]= -
13

77

Out[320]= 5 -
13

77
(-1 + x)
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In[321]:= soln = Solve[D[3 x y[x]^3 + x y[x] ⩵ 16, x], y'[x]]
yp[x_] = y'[x] /. soln〚1〛〚1〛
x = 4;
y[x] = 1;
m = yp[4]
Clear[x, y]
localLinearization[x_] := 1 + m (x - 4)
localLinearization[x]

Out[321]= y′[x] →
-y[x] - 3 y[x]3

x 1 + 9 y[x]2


Out[322]=
-y[x] - 3 y[x]3

x 1 + 9 y[x]2

Out[325]= -
1

10

Out[328]= 1 +
4 - x

10
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In[329]:= re = ImplicitRegion[2 y^3 + y^2 - y^5 ⩵ x^4 - 2 x^3 + x^2, {x, y}];
Region[re, Axes → True]

Out[330]=

In[331]:= Solve[D[2 y[x]^3 + y[x]^2 - y[x]^5 - (x^4 - 2 x^3 + x^2) ⩵ 0, x], y'[x]]

Out[331]= y′[x] → -
2 x - 3 x2 + 2 x3

y[x] -2 - 6 y[x] + 5 y[x]3


Find the zeros of the denominator:

In[332]:= Solve[-5 y^3 + 6 y + 2 ⩵ 0, y]

Out[332]= y → -0.856… , y → -0.379… , y → 1.23… 

In[333]:= Plot[-5 y^3 + 6 y + 2, {y, -2, 2}, PlotRange → {-4, 6}]

Out[333]=

-2 -1 1 2

-4

-2

2

4

6
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In[334]:= soln = Solve[D[Sin[x + y[x]] + Cos[x - y[x]], x] ⩵ 0, y'[x]]
yp[x_] = y'[x] /. soln〚1〛〚1〛
x = Pi / 2;
y[Pi / 2] = Pi / 2;
yp[Pi / 2]
Clear[x, y]
localLinearization[x_] := Pi / 2 + (-1) (x - Pi / 2)
localLinearization[x]

Out[334]= y′[x] →
-Cos[x + y[x]] + Sin[x - y[x]]

Cos[x + y[x]] + Sin[x - y[x]]


Out[335]=
-Cos[x + y[x]] + Sin[x - y[x]]

Cos[x + y[x]] + Sin[x - y[x]]

Out[338]= -1

Out[341]= π - x
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In[342]:= re = ImplicitRegion[Sin[x + y] + Cos[x - y] ⩵ 1, {x, y}];
Show[
Region[re, Axes → True],
ListPlot[{{Pi / 2, Pi / 2}}],
Plot[localLinearization[x], {x, 0, Pi}
]

]

Out[343]=
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