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Version: Final Exam (Supplemental; Semester 1, Year 2015–2016)

Advanced Mathematics (Module 1; Engineering and Finance)

SECTION A — Gap-filling QUESTIONS

In each question, choose at most one option.

Circle the preferred choice on the Examination Book provided.

This section is worth a total of 84 marks, with each question worth 6 marks.

1. Given

lim
x→1

x2 − ax + b

x− 1
= 5,

find a = , b = .

2. Evaluate the limit

lim
x→1

x5 − 1

x4 − 1
=

3. Evaluate the limit

lim
x→0

tanx− sinx

x3
=

4. Evaluate the limit

lim
x→0

1− cosx2

x4
=

5. Evaluate the limit

lim
x→1

(
4

1− x4
− 3

1− x3

)
=

6. Evaluate the limit

lim
n→∞

n
√

1 + 5n =
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7. Evaluate the limit

lim
x→0

sin 2x

sin 5x

8. Evaluate the limit

lim
x→0

x√
1 + x− 1

=

9. Given f(x) = sin2 x, find the 10th order derivative of f(x):

f (10)(x) =

10. Evaluate the higher order derivative of f(x) = 1
x2+3x+2

:

f (n) =

11. Given

 x = sin t,

y = cos t
, find the derivative

dy

dx
=

12. Given f(x) =
√

(x + 2)(x + 3)(x + 4) , find the derivative of f(x):

f ′(x) = .

13. Suppose a function y = y(x) is determined by the equation xy + y3 − ex = 5 . Then the derivative

of y = y(x) is

y′ = .

14. Letting f(x) = sin3 x, the differential of this f(x) is

df(x) = .
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SECTION B — EXTENDED ANSWER QUESTIONS

Write your answers on the Examination Book provided.

This section is worth a total of 16 marks, with each question worth 8 marks.

15. (8 marks) Suppose

f(x) =
sinx

x
+

cos (x− 1)

x− 1
.

Find all the discontinuous points of f(x), and determine the type of discontinuity for each of them:

• if the discontinuity belongs to Type-I, point out whether it is a jump £a�mä:¤or a

removable £��mä:¤discontinuity;

• if it belongs Type-II, point out whether it is an infinite discontinuity £Ã¡mä:¤or a

shock discontinuity (��mä:).

16. (8 marks) Prove that there is at lest one solution£)¤for the equation

x + sinx− 5 = 0.

* Hint£J«¤: Try to use the intermediate value theorem for continuous functions£|^ëY¼

ê�0�½ny²¤.
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