Math 142, Exam 3, Fall 1998, Problems 4, 5, 6, and 7
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Write
522 — 2 + 2 _A Bz +C

3+ x 2 +1°
Multiply both sides by z2 + z to get
52° — 2z + 2 =A(z* +1) + (Bz + O)x
52° — 22+ 2 =(A+ B)z* + Cz + A.

Equate the corresponding coefficients:

5=A+B
—2=C
2= A

We see that B =3 and

Sx? — 2 2 2 3x—-2 3
&dm‘ S e - 2In|z| + = In(z? + 1) — 2arctanz + C.
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5. Find /sin2 x cos® zdx .

Let v =sinz . In this case du = cosz dx and

/sin2 x cos® xdr = /sin2 z(1 — sin® z) cos zdx = /(u2 —u)du

ud ud sinz sin®z
- _ 4 (C= — C|
3 5 + 3 5 +

6. (10 points for each part)

(a) Find the Taylor polynomial of degree three, Ps(x), for f(xz) =e™* about
a=0.
(b) Find an upper bound for the difference between f(z) and Ps(x) when
] < 55 -
We see that

flz) =e™" f(0)=1

fla)=—e=  [(0)=-1

@)=t ) =1

f’”(:v) — e T f///(o) -1
So,
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We know that f(*)(z) = e~*. Therefore, the difference

) (0)e*
10) - Pa(o)| = Ra(x)| = | =)

=
 4lec
for some ¢ between r and 0. We know that —1—10 <c< % . It follows
that
e 10 <ef < e10
and
1 1 1 1
— < =< — = e10
e10 ec e 10
Thus,
1 1
el ()let e
F@) =Bl = e s =0 =00
We conclude that
6110
|f(z) = Py(z)| < 108
7. Find lim SiBz

™
T—rg

It is clear that

sin —\éi
lim =|—=.
s




