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during the exam. If caught violating the rules, | accept the punishment thereof.

Honesty Pledge: (Signature)

Instructions for Invigilators

Non-programmable calculators are permitted. NO dictionaries are permitted.
No rough-work paper is to be provided for candidates.



SECTION A — GAP-FILLING QUESTIONS

This section is worth a total of 60 marks, with each question worth 5 marks.

1. Given f(x + 2y,y — 3x) = 2% + y?, we have f(z,y) =

2. Determine the limit

lim 73““;—1_1_1—
(z,y)—(0,0) Yy

3. Given the function z = In(\/z + ,/y) , compute

0z N 0z
€r— _—=
ox y@y
4. Suppose an implicit function z = z(z, y) is determined by an equation F <$, Z) = 0, where F(u,v)
y x

is a differentiable function. Then

dz =

5. Given a function z = f(22y, 3z +2y) where f(u,v) is of second order continuous partial derivatives,

0z
we have — =

0

Page 1 of 4



Version: Final Exam (Semester 2, Year 2018-2019)

BDIC1032J Advanced Mathematics (Module 4; Engineering)

6. Let C be the curve determined by the parametric equations

z = cos(),
y =sin(%),
z = arctant.

The equation of the tangent line to the curve C at the point when ¢ =1 is

And the equation of the normal plane is given by

7. Find the point on the plane 3z + y + z — 2 = 0 such that it is the closest point from the origin

0(0,0,0) by using the Lagrange multiplier method. First write down the auxiliary function,

and then find the point:

8. Given the function f(z,y) = 22y + 22 + 2y* — 1, find its extreme values,

and classify it as a maximum or a minimum:

9. Calculate the iterated integral

2 2
/ dZL‘/ e Vdy =
0 T
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10. Suppose that f(z,y) = /1 —22 —y2 — L [[ f(z,y)dzdy, and D = {(z,y)|2® + y* < 1}. Evaluate
D

é [ oy =

11. Calculate the iterated integral

1 1 y
d 7 4y =
/0 x/a,- 2+ y2 "

12. Find the directions in which the function f(z,y) = In(2? + y?)

(a) increases most rapidly at the point P(1,1): ;

(b) decreases most rapidly at the point P(1,1): ;

(c) has zero directional derivative at the P(1,1):

SECTION B — EXTENDED ANSWER QUESTIONS

Write your answers on the Examination Book provided.

This section is worth a total of 40 marks, with each question worth 10 marks.

13. Compute the following double integral by converting it to the polar coordinates

I= // (322 + 4y® + y + 1)dzdy.

D: z24+y2<1

(Hint: First sketch the region D. You may also use symmetry to simplify your calculations.)
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14. First express the following triple integral as an iterated integral in spherical coordinate system, and

then evaluate the triple integral.

I:///(a:2+y2+z2)dv,

where Q = {(z,y, 2)|2? + y* + 22 < 4,and z > 0}.

15. Express the following triple integral as an iterated integral in cylindrical coordinates, and then find

I:/ﬂ//zdv,

where  is the region bounded by the paraboloid z = 2% +y? and the hemisphere z = /6 — x2 — /2.

the result

16. Suppose f(x) is a continuous function over [0, 1]. Prove

e s [ [ f(:c)da:r.
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Auxiliary function
Cartesian form

Cone

Cylinder

Cylindrical coordinate
Derivable

Directional derivative
Ellipsoid

Extreme value
Gradient

Iterated integral
Lagrange multiplier method
Maximum

Minimum

Normal line

Normal plane
Paraboloid

Partial derivative
Polar form

Sphere

Spherical coordinate
Tangent line

Tangent plane

Total differential
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