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1. Find all eritical points of f(z) = 2 —z? in the interval —2 < = < 2. Use f" to determine

whether they are local minima or maxima. Find the global minimum and maximum of
[ of the interval and state where they occur. Sketch.
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[ > df:=diff (£,x);
| dﬁ=2x—4f
> plot(£,Xx=-2..2); > crit:=[solve(df,x)]; evalf(%); _ -
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[ > ddf:=diff (df,x);

i ddf=2-121
[ > map(v->subs (x=v,ddf),crit);

| [2. -4, -4]
[ > convert(crit,set) union {-2,2}: convert(%,list);
4 \ map (v->subs (x=v, £) ,%) ; evalf(%);
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2. Find indefinite integrals of the following functions
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[ > In(x)/x; int(%,x);
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assertion by comparison to an integral whose convergence or divergence can be determined

directly.

= converges or diverges. Justify your

3. Determine whether the improper integral
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(> 1/(x"(1/4)+x"(5/4)); int(%,x=0..1); evalf(%);
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4. For the antonomous differential equation dr /dt = a2z —x*, where a is a positive constant,
draw the phase-line diagram, find the equilibria, and determine their stability.
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> dxdt:=a”2*x-x"3;
ddt=ax—x -— a
{ > equi:=[solve(dxdt,x)];
equi =[0,—a.a]
[ > dd:=diff (dxdt,x); map(v->subs (x=v,dd) ,equi) ;
dd=a" —3x° _T."\/\IS D'EI Can &)6 s-nlvtj ex"'{-‘#'
L [a].—l a2 a]] .
[ > plot(subs(a=1,a"2*x-x"3) ,x=-1.2..1.2); Htre [‘_‘ WMK* [/} {LN I'L“ h..HJ ’”k I\L.
o4 > eq:=diff (x(t),t)=subs(x=x(t),dxdt);
0.2 d
1 05 0 o5 1 eq :=;x(r)=d_rdr
0z > [seq(-3*a/2+k*3%a/24,k=0..24)]:
04 map (v->subs (dsolve ({x(0) =v,eq},x(t)) ,x(t)),%):
subs (a=1,%): plot(convert(%,set),t=0..4);
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5. Solve the Torricelli differential equation dh/dt = —/h with initial condition h{0) = 2

Sketch the solution and deseribe its long-term behavior.
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[ > dif£(h(t),t)=-sgrt(h(t)); dsolve({%,h(0)=2},h(t)): allvalues(%):
hh:=subs (%, h(t));
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> solve(hh,t); plot(hh,t=0. %[l])
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