
MAT135H1Y Weekly Questions - May 30 Summer 2017

Comments

These weekly questions are designed for you to review the material we cover in the class, or to
catch up if you miss a lecture. At the end of each of each weekly questions, you will see questions
assigned from the textbook. You are strongly advised to attempt all of these questions. If English
isn’t your first language, you are encouraged to solve the questions in the language you are most
comfortable with. You may then translate your answer to English. If there is anything that you
don’t understand, you can always ask to

• your instructor in office hours.

• your TA in tutorials.

• general math TAs in Math Aid Centre.

It is perfectly fine to be confused. These resources are there to help you. This is 12 hours of help
per week. For more information on these resources, see the syllabus. In addition to these, you are
very strongly encouraged to meet at least a couple of fellow students in your class. Even better,
create your own study group. Mathematics is usually easier and definitely more fun when shared
with others. You will not believe how much one can learn from different people’s perspectives.
Sometimes, one small comment from a friend can make an entire confusing section crystal clear.
Sometimes, you can realize that the section you thought you understand is not actually well un-
derstood when you see you can’t explain the first definition to your friends. This is a small class
and you can always find a coffee shop or an empty classroom to fit all of your study group.

Some Limit Calculations

(1) Today’s goal is to learn some techniques to calculate. We start with the following function:

f(t) =
t2 − 1

t− 1

As you can see, this function is not defined for t = 1. Indeed, t = 1 makes the denominator
zero. However, we can still talk about the behaviour of the function near 1. Indeed,

(a) Convince yourself that (t− 1)(t+ 1) = t2 − 1 for any value of t.

(b) Show that

f(t) =
(t− 1)(t+ 1)

t− 1

(c) Convince yourself that when t 6= 1, we have f(t) = t+ 1.

(d) So, draw the graph of f .

(e) Calculate the limit limt→1 f(t).

(2) Evaluate the limit

lim
h→0

(3 + h)2 − 9

h

Observe that you can not evaluate this limit by simply plugging in h = 0 to the function
because it makes the denominator zero. However, here is a hint:



(a) Show that (3 + h)2 = 9 + 6h+ h2.

(b) Use this to show that

(3 + h)2 − 9

h
= h+ 6

when h 6= 0.

Now, you can calculate the limit.

(3) Show that the following limit does not exist:

lim
h→0

|h|
h

(4) Let T be the function defined by the rule

T (z) =

{√
z2 − 3 if z < 2,

cos(πz) if z > 2

Notice that we did not define the function at z = 2. But this is not a problem. We can still
talk about the limit at 2. Evaluate the following:

(a) limz→2− T (z).

(b) limz→2+ T (z).

(c) Conclude that limz→2 T (z) exists.

(5) Let f and g b two functions defined on an interval [a, b] and suppose that f(x) ≤ g(x) for
any real number x in this interval. Also, let c be a fixed real number in this interval. If
limx→c f(x) and limx→c g(x) exists, then we have limx→c f(x) ≤ limx→c g(x). This is not a
very surprising fact. But it yields a very nice result which is called Squeeze Theorem or
Sandwich Theorem:
If f(x) ≤ g(x) ≤ h(x) for x values near c (except posssibly at c), then we have

lim
x→c

f(x) ≤ lim
x→c

g(x) ≤ lim
x→c

h(x)

In particular, if we have limx→c f(x) = limx→c h(x), that is, if the first and the third limits
are equal, then the second limit also exists and must be equal to the first and third limits!
Convince yourself that this is true. Next problem is an application of this.

(6) For this question, it might be a good idea to use a computer program to draw the graphs of
the functions involved.

(a) Show that limx→0 sin( 1x) does not exist by looking at its graph.

(b) Remember the fact that for any x 6= 0, we have −1 ≤ sin( 1x) ≤ 1.

(c) Use this to argue that −x2 ≤ x sin( 1x) ≤ x2.
(d) Use sandwich theorem to show that limx→0 x

2 sin( 1x) exists.

(7) Solve the following problems from the book: Section 2.3. 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 36, 37, 38, 39, 40, 41, 42, 43, 44, 47, 48, 52.

(8) Read Chapter 2 from Dr. Tyler Holden’s notes, which are available at

https://mcs.utm.utoronto.ca/~tholden/MAT134Notes.pdf

https://mcs.utm.utoronto.ca/~tholden/MAT134Notes.pdf 

