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SECTION A — GAP-FILLING QUESTIONS

This section is worth a total of 60 marks, with each question worth 4 marks.

. Given that f(x —y,x +y) = 22 — 2, find the expression of f(z,y) =

. Evaluate the limit

sin xy
im =
(zy)—(02)

. Determine the shape of the surface described by the following equation

2%+ y? = 3z
(a) An ellipsoid ; (b) A paraboloid ;
(c) A cone ; (d) A cylindrical surface .

The answer is

. Given that 22 + y? — x = 62, find the total differential

dz

01~

. A function z = z(x,y) is determined by the following equation z = ¢?*~3% 4 2y. Compute

or Oy
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Version: Final Exam (Semester 2, Year 2016-2017)

BDIC1032J Advanced Mathematics (Module 4; Engineering)

Consider a function
Z:f( 2_y2’€xy),

where f(u,v) has continuous second-order partial derivatives. Then try to compute

9z __ 0z _
oz = and 5o =
e$ / /
. Let f(z,y) = pra—t Then f; + f, =

Let X be a plane in the 3-dimensional space,
X x—2y+22=09.
Let P (1,2,3) be a point outside ¥. Then the distance between P and ¥ is
In order to find the extreme value of the the function v = xy + 2yz with restriction condition

22 + 32 + 22 = 10, we can appeal to the method of Lagrange Multiplier. Then the auxiliary

function we need to construct is L (z,y,z,\) =

Let X be a surface described by the equation
22+ y? + 22 =3

The equation of the tangent plane to 3 at the point P (1, —1,1) is given by

Let C' be a curve in space
T = t4,
C y = t3’
z= t2

Find the equation of the tangent line to C at the point (1,1, 1):
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15.
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Here we have two statements:

e Statement 1: A function f(z,y) is of two partial derivatives at the point (xo,yo).

e Statement 2: f(x,y) is differentiable at the point (xg,yo)-

Their relationship can be determined as: Statement 1 is a of Statemen-

t 2 (sufficient but not necessary condition/sufficient and necessary condition/necessary but not

sufficient condition/neither sufficient nor necessary condition).

Consider a function
=222 +y%) +ylny.

Let P(xo,yo0) be its extreme-value point. Compute the coordinates of this point P, and classify the

extreme value to be a local minimum or local maximum value.

Evaluate the integral

// (xgcosy—y3x2+3\/4—x2—y2> dxdy =

D: z2+4+y2<4

(Hint: Take benefit of the symmetry and geometrical meaning of a double integral.)

Consider a double integral
I://xydxdy, with D ={(z,y)|0<2z<1; 0<y<uzx}.
D

It can be converted to the polar coordinates as

jus
2

do fosecarcosﬁ -rsinf - dr;

(a) I:fg

(b) I = fzg d@fOCSCQTCOSQ‘TSiHQ-TdT;
4

(c) I = fog d@fOCSCGTCOSQ'TSiDH-dT;

(d) T=f,ido [*?rcosd-rsind - rdr.

Which of the above answers is correct?
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SECTION B — EXTENDED ANSWER QUESTIONS

Write your answers on the Examination Book provided.

This section is worth a total of 40 marks. The marks of each question are as shown.

16. (7 marks) Compute the double integral

I= // |22 + y* — 1|dzdy.

D={(z,y) | 0<z<1,0<y<1}

17. (7 marks) Evaluate the following triple integral

I= /// (z 4+ xsinz + y cos z) dv,
Q

where € is a region enclosed by the plane z = 2 and the cone z = /22 + 32.

18. (7 marks) Evaluate the following iterated integral

1 1
I:/ dm/ cos y3dy.
0 T

19. (7 marks) Express the following triple integral as an iterated integral in spherical coordinates

I:///(x—i-y—i-z)dv,
Q

where © is a region bounded by the cone z = /22 + y2 and the hemisphere z = /2 — 22 — y2.
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20. (7 marks) Let  be a three dimensional solid body bounded by the surfaces

z=a? +y? and z2=1/2— (22 4+ y?).

Compute the volume of €.

21. (5 marks) Consider a domain D in two dimensions, bounded by the lines
y =1, y =sinz, T =—=, = —.

Compute the following double integral
// (zy® — 1)dzdy.
D

(Hint: Take benefit of the symmetry and geometrical meaning of a double integral to simplify your

calculation.)
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Auxiliary function

Cone

Convert

Cylindrical coordinates

Cylindrical surface

Differentiable

Double integral

Ellipsoid

Iterated integral

Lagrange multiplier

Paraboloid

Partial derivative

Polar coordinates

Symmetry

Tangent line

Tangent plane

Total differential

Triple integral
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