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Question 1 (4 marks)

(a) Use ε-δ definition to prove that

lim
x→1

x2 + x− 2

x− 1
= 3.

(b) Use definition to prove that

lim
x→−1+

1

x+ 1
=∞.

Question 2 (4 marks)

Find the limits if exist.

(a) lim
x→0

x2 − 3x

tan(2x)
(b) lim

x→0

1
x−4 + 1

x+4

4x
(c) lim

x→4
sec

(
x− 4√
x− 2

π

)

(d) lim
t→0

2t√
2 + t−

√
2− t

(e) lim
x→1

√
3x+ 6− 3

x2 − 1
(f) lim

h→0

(2 + h)3 − 8

h

(g) lim
h→0

1
x2 − 1

(x−h)2

h
(h) If lim

x→1

x− 1

2f(x) + 4
= 3, find lim

x→1+
f(x).

Question 3 (4 marks)

Let f(x) = x3 +
√

2x+ 1− 5.

(a) Find the domain of f(x).

(b) Use the definition of continuity to show that f(x) is continuous on its domain.

(c) Use the definition to find the derivative function f ′(x).

(d) Prove that the equation f(x) = 0 has a root in its domain.
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Question 4 (4 marks)

Find the values of a, b, c, and d that make f differentiable everywhere.

f(x) =


x2−4
x−2 , if x < 2;

ax2 + bx+ 6, if 2 ≤ x < c;

2x+ d, if x ≥ c.

Question 5 (4 marks)

Find the derivatives of the functions in Part (a)-(d) and evaluate the derivative in Part (e).

(a) y = (x6 + 2x3)4 (b) y =

(
x4 + 1

2x2 + 1

)5

(c) y =

√
1 + cos t

1 + sin t

(d) y =
[
x+ (x+ tan2 x)3

]4
(e) D203 cos(2x)


