MarH 10A WORKSHEET Novemser 14, 2023

1. Consider the function

F) 3x2 4+ 6x + 2
)= — — .
X2 +3x+2

Qx)
R(x)

(a) Perform long division to express f (x) in the form of P(x) +
of Q is less than the degree of R.

Qx) . . A
(b) Express R Asasum of partial fractions ———.

where the degree

(c) Compute folf(x) dx.

2. Compute the partial fraction decomposition of

1

g = X2 +2x—3
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3. Find an antiderivative of
4241

X24+x=2

hix) =

4. Determine whether each integral is convergent or divergent. Evaluate those that are

convergent.

© 1
(a) f]. mdx
(b) J° 2% dx
(c) = x®—3x2dx
(d) f) xIn(x) dx
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1. Consider the function

F) 3x2 4+ 6x + 2
)= — — .
X2 +3x+2

Qx)
R(x)

(a) Perform long division to express f (x) in the form of P(x) + where the degree

of Q is less than the degree of R.

(b) Express % as a sum of partial fractions a;ﬁ.
(c) Compute folf(x) dx.
_n_ _3x+4
(a) fx)=3 x243x+2
(b) We have
3x+4 3x + 4 A B

= = —+
24+3x+2 @G+2Dx+1D) x+2 x+1

for some constants A and B. Since 3x+4 = A(x+1)+B(x+2) = (A+B)x+A+2B,
wehave A+ B=3and A+2B=4. ThusA=2and B = 1.

(c) An antiderivative of f (x) is

3x+4

Jrode=[o- Giarg @

2 1
:fsdx—fx+2dx—fx+1dx
=3x —2Inlx + 2| — In|x + 1.

Thus f, f(x)dx = 3 —2In(3) — In(2) + In(2) +In(1) = 3 - 2In(3).

2. Compute the partial fraction decomposition of

Since x2 +2x — 3 = (x + 3)(x — 1), we have g(x) = x‘% + x% for some constants A

and B. Sincel = A(x—-1)+B(x+3) = (A+B)x—A+3B,wehave A+ B =0and
—A+3B=1. Thus A = —}1 and B = %,i.e.

1 1
8O =—r T ia o1
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3. Find an antiderivative of
4241

hix) =
x24+x—2
— 52 —Bx+7 42 A 4 B
We have h(x) = x* +3 + e =X T3+ttt for some constants A and B.

Since A(x —1) + b(x +2) = —3x+ 7, wehave A = _TB and B = %. Hence

3

X 13 4
fh(x)dx: ?+3x—?1n|x+2|+§ln|x—l|.

4. Determine whether each integral is convergent or divergent. Evaluate those that are
convergent.
© 1

@ i Goam &

(b) J°, 2% dx

(c) [ x®—3x?dx

(d) fol xIn(x) dx

(a)

oo ]_ t
- — 1 -3
L 1P dx = tllr?o fl 2x + 1)~ dx
@+ D72
= lim ———

lim 1 ( 1 1 )
=11 —_ — — —
too 4\ 2t+1)2 32

-i6-})
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(b)
0
f 2¥dx = lim en)x dx
t
— 1 2x °
=20 In(2)|,
1
:tL ~ In(2) (1-29)
- 1-0
B 1
~ In(2)
(c) Since

f_o; x3 —3x%dx = I_Ooo x3 —3x%dx + fooo x3 — 3x% dx

0 t
= lim x3 —3x2dx + lim | x3 —3x2dx

t—»>—o0 Jt t—o0 JQ
t
S ot
= lim — —x°| +1lim — —x
t——o0 4 t— oo 4
0
= —00 + 00,

the integral is divergent.
(d) We obtain

1 1
f xIn(x)dx = lim | xIn(x)dx
0 t-0* Jt

2
= hm+ % In(x) t — Ll ;—Cdx
— lim 0 — 2 1In(t) B 2|
t-0+ 2 4],
= lim _tzln(t) - 1 + ﬁ
t—0+ 2 4 4
1
T4
using integration by parts, and L'Hopital’s Rule to compute
In(t) TR
hmt2 In(t) = 11m tT = tl_)0+ ;32 = tlir(r)1+ —5 = 0



