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Version: Final Exam (Semester 2, Year 2024–2025)

NOTE:NOTE:NOTE:NOTE: Answer ALLALLALLALL questions.
Time allowed is 99995555 minutes.
The exam paper has 2222 sections on 6666 pages, with a full score of 100 marks.
You are required to use only the provided ExaminationExaminationExaminationExamination BookBookBookBook for answers.

SECTIONSECTIONSECTIONSECTION AAAA————BriefBriefBriefBrief AnswerAnswerAnswerAnswer QuestionsQuestionsQuestionsQuestions

This section is worth a total of 60606060 marks, with each question worth 5555 marks.

1. Compute the sum function
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2. Compute the sum function
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3. Compute the sum function
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4. Compute
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5. The directional derivative of function 22 yxz += at point (1,  2) in the direction from point

(1,  2) to point (2,  2 3)+ is
−−−−−−−−−−−−−−−−

.

6. Given ( , ) arctan
1
x yf x y
xy
+

=
−

find the second partial derivative
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7. The angle of inclination between the tangent line of the curve

2 21 ( ),
4

4,

z x y

y

⎧ = +⎪⎪
⎨
⎪ =
⎪⎩

at the point

(2, 4, 5) and the positive direction of x-axis is
−−−−−−−−−−−−−−−−

8. Let yxez 2−= , and tx sin= , 3ty = . Find =
dt
dz

−−−−−−−−−−−−−−−−
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9. Let .arctan22

x
yyx =+

Find =
dx
dy

−−−−−−−−−−−−−−−−

10. Let ( )lnx zy
z
= .

Find =
∂
∂
x
z

−−−−−−−−−−−−−−−−
and =

∂
∂
y
z

−−−−−−−−−−−−−−−−

11. The equations of tangent line and normal plane of the curve
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C at the point

))(),(( 00 tytx , where
20
π

=t are respectively

−−−−−−−−−−−−−−−−
and

−−−−−−−−−−−−−−−−

12. Let 1σ be a tangent plane of the surface 12 222 =++ zyx . Let 2σ be another plane

2 0x y z− + = . If 1σ is perpendicular to 2σ , then the equation of 1σ is

−−−−−−−−−−−−−−−−

Page 3 of 6
BDIC1031JBDIC1031JBDIC1031JBDIC1031J AdvancedAdvancedAdvancedAdvanced MathematicsMathematicsMathematicsMathematics (Module(Module(Module(Module 3333)))) ————FinalFinalFinalFinal ExamExamExamExam



BDICBDICBDICBDIC SemesterSemesterSemesterSemester twotwotwotwo AcademicAcademicAcademicAcademic YearYearYearYear (20(20(20(2024242424 –––– 2020202025252525))))

Version: Final Exam (Semester 2, Year 2024–2025)

SECTIONSECTIONSECTIONSECTION BBBB————ExtendedExtendedExtendedExtended AnswerAnswerAnswerAnswer QuestionsQuestionsQuestionsQuestions

Write your answers on the ExaminationExaminationExaminationExamination BookBookBookBook provided.
This section is worth a total of 40404040 marks. The marks of each question are as shown.

13. (5 marks) Consider a function

2 2

2 2

2 2

,     0,

( , )
0,                  0.

xy x y
x y

f x y
x y

⎧ + ≠⎪ +⎪= ⎨
⎪ + =
⎪⎩

Show that the function ( , )f x y must be partial derivable at (0, 0), but it is not differentiable at
this point.

14. (5 marks) Show that the limit
( , ) (0,0)

lim
x y

xy
x y→ +

does not exist.
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15. (6 marks) For what value of p does the series ∑
∞

=2 ln
1

n
p nn

converge?

16. (6 marks) Prove that the function
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,0,1sin)(
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is differentiable at the origin (0,  0) , but the partial derivatives ),( yxf x and ),( yxf y are

both discontinuous at the point (0,  0) .
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17. (9 marks) Compute the radius of convergence and interval of convergence for the
following power series.

n

n
x

n
n 2

0
2)!(
)!2(∑

∞

=

18. (9 marks) Show that the lines
1
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zyxL are skew,

which means that the two lines do not intersect and are not parallel, therefore they do not
lie in the same plane. Find the distance between them.
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Glossary 

Angle of inclination  夹角 

Curve  曲线 

Differentiable 可微 

Directional derivative 方向导数 

Normal plane 法平面 

Partial derivable 可偏导 

Perpendicular 垂直 

Positive direction of x-axis x轴正向 

Tangent line 切线 

Radius of convergence 收敛半径 

Tangent plane 切平面 

Surface 曲面 

Sum function 和函数 

 


