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Section A: Fill-in-the-blank Questions

This section is worth a total of 80 marks, with each question worth 5 marks.

1. Find the limit

lim
x→π

4

tanx− 1

x− π
4

= .

2. Given

lim
x→0

f (x)

sinx · [3x − 1]
= 2,

find the limit

lim
x→0

f (x)

x2
= .

3. Find the limit

lim
x→2

xsinx − 1

x lnx
= .

4. Find the limit

lim
x→0

ln(1 + sinx)

x
= .

5. Find the limit

lim
x→1

(
3

1− x3
− 2

1− x2

)
= .

6. Find the following limit, where a > 0:

lim
n→∞

n
√

1 + an = .
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7. Find the limit

lim
x→0

tanx− sinx√
1− x3 − 1

= .

8. Given

lim
x→1

x2 + 2x− a

x− 1
= b,

evaluate a = , and b = .

9. Let f (x) be a continuous function at the point x = 1, with

lim
x→1

f (x)

x− 1
= 3.

Evaluate f ′ (1) = .

10. Given

y = x2 · cos 6x,

find the higher order derivative y(50) = .

11. Let f (x) be the function

f (x) =
x

x− 1
.

Find the higher order derivative f (n) (x) = .

12. Consider a curve given by an equation

C : y5 + 2y − x− 3x7 = 0.

Determine its derivative at point x = 0, that is, dy
dx |x=0 = , and then give the equation

of the tangent line at the point x = 0 : .
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13. Given 
x = t2,

y = ln
(
1 + t2

)
,

t being a parameter, t ∈ R+,

evaluate

dy

dx
= ,

d2y

dx2
= .

14. Given

y =
5

√
x(x− 5)(x− 1)

x2 + 2
,

find

dy

dx
= .

15. Let f (x) be a continuous function, with f ′ (x) = ln(1 + x2). Supposing

y = f

(
3x− 2

3x + 2

)
,

we can evaluate

dy

dx

∣∣∣∣
x=0

= .

16. Let f (x) be the function

f (x) = ln(sinx +
√

1 + sin2 x).

Find the differential£�©¤df (x) = .
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Section B: Extended Answer Questions

This section is worth a total of 20 marks, with each question worth 5 marks.

17. Let y (x) be the function

y =
2

1
x − 1

2
1
x + 1

+ sin (x− 2) sin
1

x− 2
.

Find all the discontinuous point(s) of y (x), and determine the type of discontinuity for each point.

18. Consider a sequence {xn} , n = 1, 2, · · · , defined by a recursive formula

xn+1 =
√

3 + xn, with x1 = 3.

Prove that the limit lim
n→∞

xn exists, and find that limit.

* Hint: Make use of the monotonic sequence theorem £üNk.ê��½�34�¤.

19. Let C be the curve given by the function

y =
(2x + 3) ln(1 + x)

x(x− 5)
,

Find the equation of the vertical asymptote of the curve C (¦YRìC��§).

20. Let f (x) be a continuous function over the interval [0, 1], satisfying f (0) = f (1). Prove that there

exists at least one number c ∈ [0, 1], such that

f (c) = f

(
c +

1

3

)
.

* Hint: Make use of the zero point theorem.
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