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Question 1 (a) [5 marks]

The curve C in the xy-plane is given parametrically by the equations
C : z=e'4+2, y=e*-28t where ¢t is any real number.

Find all local extreme points P(z,y), if any, on C, and determine whether

these points are local maximum or local minimum.
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(More space for the solution to Question 1 (a).)
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Question 1 (b) [5 marks]
The region R lies in the first quadrant and is bounded by the y-axis and the
curves y = e?* and y = 2e”. If R is revolved about the line y = 4, find the

volume of the solid generated.
(Give the exact volume in terms of m.)
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(More space for the solution to Question 1 (b).)
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Question 2 (a) [5 marks]
Suppose k is a positive constant such that the power series
1+ k(x—13) + k*(x—13)* + -+ + K'(z —13)" + ---

only converges for all values of x with 8 <z < 18.
Find the value of k.
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(More space for the solution to Question 2 (a).)
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Question 2 (b) [5 marks]
Let f(z) be a function such that f(0) = 1505 and

2 + x?
' =1 :
If f(z)= Z cpx” is the Taylor series of f(z) at = = 0, find the exact value
n=0

Of C2011-
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(More space for the solution to Question 2 (b).)
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Question 3 (a) [5 marks]

Let f(x) = {13I E _ézzz(l)’ flz+2)= f(z) for all x.

Suppose that the Fourier series of f(z) is

e.¢]

flz) = ap + Z(ancosmrx + by sinnmx).

n=1

Find the exact value of a¢ + a;.
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(More space for the solution to Question 3 (a).)
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Question 3 (b) [5 marks]
Let f(z) = e* for 0 <z < 1.

Suppose that the Fourier sine series of f(z) is

fs(z) = ansinnm:.
n=1

Find the exact value of b;.
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(More space for the solution to Question 3 (b).)
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Question 4 (a) [5 marks]
The point P lies on the line L with parametric equations
L : x=5 y=3, =z=t, where t is any real number.
Given that the distance from P to the plane II with Cartesian equation
II : 3r+4y+122 = 0

is 54 and P lies above the xy-plane, find the coordinates of P.
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(More space for the solution to Question 4 (a).)
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Question 4 (b) [5 marks]

Let f(x,y) be a function with continuous partial derivatives. At the origin,
suppose that the largest directional derivative of f(z,y) is Dyf(0,0), where

V3. 1.
u = 71+§J.

If Dy f(0,0) is nonzero, find all possible directions, if any, expressed as a unit

vector w = w1+ wsj, such that

Duf(0,0) = 5 Duf(0,0)
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(More space for the solution to Question 4 (b).)
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Question 5 (a) [5 marks]

In a triangle OXY, the side OY of length 40 cm is kept constant while the
side OX of length x cm and the angle § = ZXOY vary over time.

s
At a particular moment, x = 20 and is increasing at 4 cm/sec, while 0 = a3

1
radian and is decreasing at 0 radian /sec.

Find the exact instantaneous rate of change of the area of triangle OXY'.
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(More space for the solution to Question 5 (a).)
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Question 5 (b) [5 marks]

Find the local maximum, local minimum and saddle points, if any, of

f(x,y) = (r—2)In(zy), wherex >0, y>0.
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(More space for the solution to Question 5 (b).)
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Question 6 (a) [5 marks]

Find the exact value of the iterated integral

4 2
/ / 24 + 25 dxdy.
0 Jvy
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(More space for the solution to Question 6 (a).)
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Question 6 (b) [5 marks]

Let R be a region in the xy-plane. Find the largest possible exact value of

//1%(4—x2—y2)d14.

the integral
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(More space for the solution to Question 6 (b).)
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Question 7 (a) [5 marks]
An object M at the point P(x,y, z) is moved by a force F given by
F(x,y,2) = zyi+ 2j+ 4zk.
Find the work done /F e dr when M is moved from the point A(1,0,0) to
the point B(1,0, 27) aﬁong the circular helix C given by
r(t) = (cost)i+ (sint)j + tk.

(Give the exact value in terms of .)
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(More space for the solution to Question 7 (a).)
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Question 7 (b) [5 marks]

Let C be the portion of the ellipse 2?4+ 4y® = 4 that joins A(0,1) to B(2,0)
in the first quadrant. If

F(z,y) = v’i + (2zy —e¥)],

find the exact value of the line integral / F e dr, giving the answer in terms
C
of e.
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(More space for the solution to Question 7 (b).)
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Question 8 (a) [5 marks]
Let S be the cone described by

z = a2+ 1y?, where 0<2<8.

If
F(x,y,2) = yi — zj + zyzk,

use Stokes’ Theorem to find the surface integral / / curl(F) e dS, where the
S

orientation of S is given by the outer normal vector.
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(More space for the solution to Question 8 (a).)
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Question 8 (b) [5 marks]
Let S be the upper hemisphere with equation
S oz = \/9—x2—92

If
F(r,y,2) = 2zye’i — y%e*j + (2 +52)k,

find the surface integral / / F e dS, where the orientation of S is given by

S
the upward normal vector.
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(More space for the solution to Question 8 (b).)

END OF PAPER
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