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1. Find all eritical points of f(z) == — 23 in the interval -2 < z < 2

. Use " 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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2. Find indefinite integrals of the following functions

—2x

[:El]' m U]:} CU":I:-?'f}

> F:=x-x"3;

f?r—f

(> df:=diff(f,x);

df=1-3x

[ > cerit:=solve(df=0,x); evalf(%);
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0.5773502693, 05773502693

[ > ddf:=diff(df,x);

ddf=-6x

::‘- [erit] ; map(z->subs (x=z,ddf),%); evalf(%);
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[24/3.-243]
[3.464101616. -3 464101616]

:> [erit,-2,2]); maplz->subs(x=z,f) ,%); evalf(%);

7
[ 43 a-“_ 3_2}

—

33}
6.6
I o'

[-0.3840001795, 0.3849001793. 6., -6.]

'C“q w |

| 2
|
1

[» plot{f,x=-2..2);
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[ > exp(-2#%x) /(l+exp(-2*x))"2; int(%,x);
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- 2x \ [> t*2%cos(3*t); int(%,t);
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dx

converges or diverges.

Justify

3. Determine whether the improper integral 5 <
1 rs 3
your assertion by comparison to an lllll:""'la.l “h -’c: j:onvergenee or divergence can be
determined directly. &o
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[> FPe=1/(x"(2/3)+x" (4/3)); int(F,x); int(F,x=1..

infinity);

evalf (%) ;
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4. For the autonomous differential equation dz/dt = r—a*z’

', where a is a positive constant,

draw the phase-line diagram, find the equilibria, and determine their stability.
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if=1-4a x
> equi; map(z->sube (x=z,df),%);
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5. Solve the Torricelli differential equation dh/df = —/h with initial condition h(0) = 5. s a
Sketch the solution and describe iL*i long-term hehavior, o8
< E = — JA- > de:=diff(h(t),t)=-sgrt(hit)); > daclve(de, hit));
de :=§ n(r) =11 o0 + 5 c1=0
> declve({de,h(0)=5},h(t)); ans:=pubs(allvalues(%),h{t));
_!.. + ‘ evalf (%); o -
_ 2 (1) = RootOf 24/ Z —1+24/5)
L\ 2. l\/‘ —_ S w , \A/_ = - ‘E + C ml:.=%f:—ra,-‘5+5
— L ’l"\ 0.2500000000 7 — 2236067977 1+ 5.
2 > polve(ans=0,t); tl:=%[1]; evalf(%);
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> plot{ans, t=0..t1);
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