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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains EIGHT (8) questions and comprises of
THREE (3) printed pages.

2. Answer ALL questions. The marks for each question are indicated at the
beginning of each question.

3. Answer each question beginning on a FRESH page of the answer book.

4. This is a RESTRICTED OPEN BOOK exam. You are only allowed to
bring into the examination hall ONE DOUBLE-SIDED A4-SIZE REF-
ERENCE SHEET WITH TEXTS HANDWRITTEN ON THE A4
PAPER WITHOUT ANY ATTACHMENTS (e.g. sticky notes, post-it
notes, gluing or stapling of additional papers)

5. Calculators are allowed.

6. Candidates should clearly explain their reasoning used in each of their answers.
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QUESTION 1. (10 marks)

Find and classify all the critical points of the function f(z,y) = z2+2y3+ 3y +2zy.

QUESTION 2. (10 marks)

(a) Find the value of the constant C so that the tangent plane to the surface
=23+ + 32+ 22+ C
at the point corresponding to (z,y) = (1,2) goes through the origin.
(b) Given that u = f(s,t) is defined by
e’ 4+ 3ucos(t) — st =1 —4m,

.. ou )
use implicit differentiation to evaluate — at the point (s,t,u) = (4, ,0).

0s

QUESTION 3. (10 marks)

Let u(zx,t) = sin(x — 5t) + In(z 4 5t). The second order partial derivative uy; can be
expressed as
uy = Aug + Buy + Cugy,

for some constants A, B,C' € R. Find the values for A, B, C. Justify your answer.

QUESTION 4. (10 marks)
Let F = —yzi + zzj + (z + y)k and let C be a curve parametrised by
r(t) = 2cos(t)i+ 2sin(t)j + 3tk; 0 <t < 4.

Evaluate the line integral / F -dr.
c

QUESTION 5. (15 marks)

Evaluate the double integral

[A@+yﬁm@—yMA

where T is the triangle with vertices (0,0), (7, 7), and (7, —).
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QUESTION 6. (15 marks)

Let F = (zy* + 7,y(z? + 2*) —sin(z), cos(z + y) — 2). Evaluate

//SF~dS,

where S is the positively-oriented boundary of the solid
E={(zy,2) | 1<2® +y*+ 2" < 9}.

QUESTION 7. (15 marks)

Let C be the curve defined by the intersection of the cylinder {(z,y, ) | z2+y? = 1}
and the plane {(z,y,2) | y + 2z = 1}. Suppose that C is oriented counter-clockwise
when viewed from the positive z-axis. Calculate the work done of the vector field

F= <7 + zIn(1 + 3?), cos(2***) — z + %, z+zln(l+ y2)>
)
along the curve C.
QUESTION 8. (15 marks)

Figure 1: The rectangular box B.

Let B be a rectangular box whose edges are parallel to the z-axis, y-axis, or z-axis.
Suppose each of its vertices vy, ..., vg lies on the ellipsoid 2z% + 72y? + 1822 = 288.
Find the maximum possible volume of B.

END OF PAPER



ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

MH2100 CALCULUS III

Please read the following instructions carefully:

1. Please do not turn over the question paper
until you are told to do so. Disciplinary action
may be taken against you if you do so.

2. You are not allowed to leave the examination hall unless
accompanied by an invigilator. You may raise your hand if
you need to communicate with the invigilator.

3. Please write your Matriculation Number on the front of the
answer book.

4. Please indicate clearly in the answer book (at the
appropriate place) if you are continuing the answer to a
question elsewhere in the book.



