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Homework 10 MATH-1400-Es31 2012 November 1

Practice Problems

These problems are not to be handed in, but try them first; do as many of them as you
need until they're easy, or make up more along the same lines if you need more practice.

Differentiate the following expressions.
3:c2+1

In (zy + 2)

(z +2)**

logs (p + q)
5$2e2x—7

log, (x 4+ 1)

2 Find the following limits.

1 X
lim <1 + —)
T— 00 €T

Due Problems

These problems are due November 6 Tuesday.

Differentiate (find the differentials of) the following expressions. (Show at least one in-
termediate step for each.)

5:1363“72

log, (4x — 9y)

Find the limit

1
lim 7=
rx—1

Show at least what numerical calculation (or calculation with infinities) you make. If
you use L'Hopital's Rule, then also show the relevant differentials (or derivatives).
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Answers to Practice Problems

Here are the answers to the Practice Problems from the beginning of the assignment.

. I can use the rule for a constant base if I remember it:
d(371) =37+ In3d(2? +1) = 3° T In3 (2r dz) = 203" ' In3da.

Or I can turn everything into expressions with base e, using a simpler differentiation rule
but more algebra:

d<3m2+1) _ d(e(m2+1)1n3> _ e(9524—1)1n3 d((x2 + 1) In 3)
=37 In3d(2? +1) = 3" "' In3 (2w dz) = 223" "' In3da.
. Since the base is already e, there's really only one way to do this:

d(zy+2) ydr+zdy
ry+2  zy+2

d(ln (zy +2)) =

. Since the base and exponent are both variable, I'll turn everything into expressions with

base e:
d<($—|—2)31> _ d(e3mln(m+2)> — o3z In(z42) d(len (:L'+2))

= (a4 2% (31 (e + 2 da + 32 (2 +2) )
i +2)

= 23I(31 2)dz + 3
(x +2) n(z+2)dz+ 3z P

dz
= 23””( 1 2)d )
(x4+2)""(3n(x+2) :v—|—3mx+2

(It would also be possible to do this with one complicated rule.)

. As in part (a), I can use the rule for a constant base if I remember it:

dip+q) _ dp+dg
(p+q¢)In5 (p+q)In5’

d(logs (p +q)) =

Or I can turn everything into expressions with base e, using a simpler differentiation rule
but more algebra:

d(p+q)
In (p+ q)) d(ln(p+4q)) _ pq dp +dg
d(l =d = - - '
(logs (p+q)) ( G In5 In5  (p+q)In5

. T use the Product Rule first, then tackle the exponential part of the expression:

d(52%e®* 7)) = 277 d(52?%) 4 522 d(e** ™) = e**~T(10x dx) + 5x%e** 7" d(2z — 7)
=102e®* " dz + 5x2e2w_7(2 dz) = 102627 dz + 102227 da.
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f. Asin part (c), I'll turn everything into expressions with base e:

d<10gm (x—}—l)) :d<ln(x+1)> _ Inzd(In(z+1)) —In(x+1)d(Inz)

Inz (Inz)’
B lnwd(;—j_ll) —ln(m+1)d?x B lnxf—ﬂ—ln(m—kl)d%
(Inz)? (Inz)’

(It would also be possible to do this with one complicated rule.)

2
a. First, I'll try plugging in the limiting value:

: z\ _ 00
:cli%l"‘(x )_07

but this is indeterminate. So I'll turn everything into expressions with base e and see
where that gets me:
Inx — 0o

lim (z%) = lim e = lim e+ =e= .
x—07F x—07F z—0*+

xlnx

This is a case for L'H6pital in the exponent:

: z L me L dlnn) i - - 0
lim (z%) = lim e+ = lim ed@/* = lim e */* = lim e " =¢ "~ =¢’ = 1.
z—0*t z—0t z—0t z—0t z—0+

b. First, I'll try plugging in the limiting value:

1\* 1\
lim <1+—> :<1+—> =(1+0)* =1%,
X xXO

r— 00

but this is indeterminate. So I'll turn everything into expressions with base e and see
where that gets me:

, 1\* , n (14t _ In (1+1/2) 0
lim (1—1—— = lim exn(+x>: lim e /= =e0,
xr—00 x T—00 xr—00
This is another case for L'Hopital in the exponent:
d(11+1/a:)
1/x
1 z In (141/x) d(in (1+1/2) : _—i—é :
lim <1+—> = lim e /= = lim e d/= = lim e =?
Tr— 00 €T Tr— 00 Tr— 00 Tr— 00
71/:02
(+1/=) 1 1 1
= lim e “Y/*° = lim e@Fi/a) = e(F1/x) — ¢(1+0) — el = e.
Tr— o r— 00
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