
SCAN 1 — Math Test #2 — 1h30 November 27, 2020

No documents, no calculators, no cell phones or electronic devices allowed. Cute and �u�y pets allowed (for moral
support only).
All your answers must be fully (but concisely) justi�ed, unless noted otherwise.

Exercise 1. Let % and & be two polynomial functions such that

∀G ∈ R, %
(
eG

)
= &

(
eG

)
.

Can we deduce that % = &? Justify your answer.

Exercise 2. Let 5 be a function de�ned in a punctured neighborhood of −2. Write the “Y-X” de�nition of the following
limit:

lim
G→−2

5 (G) = 3.

Exercise 3. Let % and & be the polynomial functions de�ned by:

% : R −→ R
G ↦−→ G3 − 4G2 + 5G − 2

and & : R −→ R
G ↦−→ 2G2 − 2G − 4.

1. After noticing that 2 are roots of % and & , determine whether the limit

ℓ = lim
G→2

% (G)
& (G)

exists (in R). If the limit exists, determine its value.

2. Determine the value of the following limit (in R):

ℓ ′ = lim
G→+∞

% (G)
& (G) .

Justify your answer as concisely as possible.

Exercise 4. Let 5 : R→ R be a function such that:

∀G ∈ R, 1 + G2 ≤ 5 (G) ≤ 1 + 2G2.

1. Show that lim
G→0

5 (G) exists in R and determine its value.

2. Show that lim
G→+∞

5 (G) exists in R and determine its value.

3. Does the following limit exist in R?
ℓ = lim

G→+∞
sin(G)
5 (G) .

If ℓ exists, determine its value.



Exercise 5. Let G ∈ R. Show that following expression is well-de�ned, and simplify it as much as you can:

� = arccosh ©­«12
√

sinh2 (2G)
cosh2 (G)

+ 4ª®¬ .

Exercise 6. Show that the following limit exists in R and determine its value.

ℓ = lim
G→0+

GG .

Exercise 7. Let 5 be the function de�ned as:

5 : (0, 2) −→ R

G ↦−→


G if G ∈ (0, 1)
0 if G = 1
2 − G if G ∈ (1, 2).

1. Sketch the graph of 5 .

2. Determine the following values (no justi�cations required). If a value doesn’t exist, write “DNE”.

� = sup 5 , � = max 5 , � = inf 5 , � = min 5 .


