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Question 1 2 3 4 5 6 Total
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QUESTION 1. (2 marks)

Let ✏ be a given positive number. Verify that a possible choice of � for showing that

lim
x!4

x2
= 16

is

� = min{2, ✏

10
}.
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QUESTION 2. (4 marks)

Find the limits if exist.

(a) lim
t!2

✓
t2 + 6t� 16

t2 � 5t+ 7

◆100

, (b) lim
x!0

p
9 + x� 3

3x
,

(c) lim
x!2

x2
+ ax+ a+ 8

(x� 2)2
, where a is a real number, (d) lim

x!0

|x|
sin x

.
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QUESTION 3. (4 marks)

(a) If lim
x!0

f(x)
x2 = 10, find lim

x!0

f(x)
x .

(b) Suppose that |f(x)|  x2
for all x. Find lim

x!0
f(x).
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QUESTION 4. (3 marks)

Show that there is at least one root of the equation

ln x+
p
4� x2 = 1.

5



QUESTION 5. (4 marks)

Let

f(x) =

8
<

:
x2, x  4;

ax+ b, x > 4.

(a) Find the values of a and b that make f(x) continuous everywhere.

(b) Find the values of a and b that make f(x) di↵erentiable everywhere.
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QUESTION 6. (3 marks)

Find equations of the tangent lines to the curve

y =
x� 2

x+ 2

that are parallel to the line x� 4y = 4.
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