Limit- Supplement Solution Set

See If You Need This Video!

1. Answer: A.
When x increases, 1/x decreases. And when x — oo, 1/x gets infinitely
close to 0.

< Basic idea of taking limit>>
Cantonese: 0:45 English: 0:45 Putonghua: 0:46

2. Answer: C
The function f(x) is piecewise, we can still find the limit as normal.
When x # 0, f (z) =1 and it keeps = 1 no matter how z is close to zero.
So, the limit is 1.
You have to be careful x — 0 does not mean x = 0, so the limit is not 0.

< Basic idea of taking limit>>
Cantonese: 0:45 English: 0:45 Putonghua: 0:46

3. Answer: E
Just like sinx, cosx is oscillating at * — o0, it never get steady to a
fixed value. The limit does not exist.

< Basic idea of reason that oscillating function does not exist>>
Cantonese: 2:21 English: 2:33 Putonghua: 2:35



4. Answer: D
The limit of summation of two functions like this equals to the summation
of separated limit of them (if both of them exist).

lim [ (2) + g ()] = lim, f () + Jim, g (2)

z—C

Both 3z and 22 tends to 0 separately in this question.
We also have similar relation for subtraction, multiplication, division.

< Algebraic limit theorem>>
Cantonese: 3:07 English: 3:28 Putonghua: 3:24

5. Answer: A
The limit of product of two functions like this equals to the product of
separated limit of them (if both of them exist).

lim [f () g (x)] = lim f (z) lim g (z)

z—C z—C z—C

In this question,

lim 10* =

z—0
limz'0=0
z—0

Thus, there product is 0.

< Algebraic limit theorem>>
Cantonese: 3:07 English: 3:28 Putonghua: 3:24



6. Answer: C
When z — oo,

(22% +sinz) ~ 222 because [sinz| <1
(1+ 2?) ~ 22

So we have

This skill helps you find the limit with complicated expression.
You can alternatively solve it by L’Hopital’s rule, but that is not neces-
sary.

< Simplification when taking limit>>
Cantonese: 3:28 English: 4:05 Putonghua: 3:47

7. Answer: E

1. cosx oscillates within —1 and 1, limit does not exist.

2. cosz oscillates within —1 and 1, it is much smaller than x when
r — 00, the limit of lim,_,, <£ =0

3. Obviously this tends to 0 when z — oo
4. Same as 2
This question does nothing with L’Hopital’s rule. If you apply it, you

will get wrong. Please do not apply L’Hopital’s rule blindly when the
function is "ugly”. L’Hopital’s rule only works for indeterminate form.

< Algebraic limit theorem>>
Cantonese: 3:07 English: 3:28 Putonghua: 3:24



8. Answer: A
It is indeterminate form in the form 0/0, we apply L'Hépital’s rule.

. x? . dz? / dsinz
im = lim
z—0 sin z—0 \ dzx dx

< L’Hopital’s rule>
Cantonese: 6:45 English: 6:40 Putonghua: 7:25

9. Answer: D
It is indeterminate form in the form 0/0, we apply L'Hopital’s rule.
But always keep in mind that you have to perform the same number of
differentiation for both numerator and denominator.

hmfiifi:im(d@ﬁ+x%>/(dﬂ—cwx»

z—01 — cosx z—0 dz dx
o 322+ 22
= lim -
z—=0 sSInx

Still in 0/0 form
L (d(32* +22) d (sinx)
N ilg(l) < dx > / ( dz

. brx+2
= lim =
z—0 COSZ

2

< L’Hopital’s rule>>
Cantonese: 6:45 English: 6:40 Putonghua: 7:25



10. Answer: E
Again, 0/0 indeterminate form, we need L’Héopital’s rule.

, sin x . dsinz ,d(z —sinx)
lim ———— = lim /
=0 —sinz =0 dz dz
, CoS T
= lim

z—=01 — cosx

Now it is numerator— 1 but denominator— 0, limit does not exist.
Please keep in mind that L’Hopital’s rule does not guarantee an existing
limit.

< L’Hopital’s rule>>

Cantonese: 6:45 English: 6:40 Putonghua: 7:25
< Algebraic limit theorem™>

Cantonese: 3:07 English: 3:28 Putonghua: 3:24



