Homework 7 MATH-1400-ES31 2012 April 19

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.

Evaluate the following limits:
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Suppose that y = 2z + 4 for all . Evaluate the following limits:
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Due Problems

These problems are due April 24 Tuesday.

Evaluate the following limits. For each, show at least what numerical calculation (or cal-
culation with infinities) you make. If you use L'Hopital's Rule, then also show the rele-
vant differentials (or derivatives).
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Extra credit: Look at one of the Practice Problems whose solutions involve L'Hopital's
Rule (1.c, 2.b, and 2.d), and use some clever algebra to solve it without using L'Hopital's
Rule. (Hint: Try factoring each side of the fraction.)

Answers to Practice Problems

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

. I'll start by trying to just plug in the indicated value for x:
lim (2%) = (5)° = 25.

r—5

It works!

. Again, I'll start by trying to plug in the indicated value for x:

i ($53) =G5

r—3~

This is a positive number divided by zero, so the answer may be d+co. Since x — 3 < 0
while x < 3, the sign of the denominator is consistently opposite to the sign of the nu-
merator, so the limit is —oo:

. r+3

lim < ) = —00.

z—3- \x — 3

. Again, I'll try plugging in:

lim
r—3

(3:2—7:1:+12>_(3)2—7(3)+12_9
22 —4dx+3 /) (3)% — 4(3) + 3 0

This is an indeterminate form, so I'll try L'Hopital's Rule and plug in again:

5 (:c2—7:c+12> ’ (d(x2—7a:—|—12)) , <(23:—7)d:c>
m |\ ————F | = 11 = -/
z—3\ 22 —4x+3 v—3 \ d(2? — 4z + 3) z—3 \ (22 — 4)dz

. (2:5—7) 2(3) =7 1

= lm|{——) = —%—— — ——.

z—3\2x — 4 2(3)—4 2

. Start by plugging in:
lim

r—5

(:1; + 3) _5+3 8
zr—5) 5—-5 0

This is a positive number divided by zero, so the answer may be +oco. Since z — 5 < 0
while x < 5 but x — 5 > 0 while x > 5, the sign of the denominator is inconsistent. There-

fore, the limit is undefined for us. You might also write

(:c+3
r—>5

lim ) = +00

r—5

and leave it at that.
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a. First,
lir%y = liI% (2 +4) =2(3) + 4 = 10,

so I can plug this in for y whenever x — 3. Then

lim (y — 3z) =10 — 3(3) = 1.

r—3
b. First,
lim2y = lim2 (2x+4)=2(-2)+4=0.
Then
o (7)o (20
im 5 = 5 = —.
z——2\22+ 3z + 2 (—=2)"+3(-2)+2 O

This is an indeterminate form, so I'll try L'Hopital's Rule. Since this involves differen-
tials, I'll find dy first:
dy = d(2z +4) = 2dx.

Now I can apply L'Hé6pital and plug in again:

b, (o) = () (e
z——2\x2 4 3x + 2 a——2 \d(2? + 3z + 2) e——2\2zdz + 3dx
<ydx—|—x(2dx)> — lim (y—|—2x> _0)+2(=2) _
2edx 4+ 3dx z—-2\ 2z + 3 2(—2)+3

= lim

r——2

c. I'll plug in the infinite value for = and use the rules for arithmetic with infinity. First,

lim y = lim (22 +4) =2(c0) +4 =00+ 4 = 0.

Xr—00 r—00

Then

1 1 1 1 1
i (k) -, ; S,
e—oo \y? +4y +5 (00)” +4(c0)+5 ©o0+o0+H oc0+bH o0
d. First,
lim y= lim (2z+4)=2(—00)+4=—00+4=—00.

r——00 r——00

Then

r——00

g

. <y2+3> (—0)®+3 00?2 +3 0o + 3 00
im = — - _ —
y+3

This is an indeterminate form, so I'll try L'Hopital's Rule:

lim <y2+3>: lim <M>: lim <M>

—00 + 3 —00 o0

T— —00 Y + 3 T— — 00 d(y —+ 3) T— — 00 dy
= lim (2y) =2(—0) = —200 = —0.

Since y is the only variable here, there's no need to put dy in terms of dz.
)
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