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Question 1 (a) [5 marks]

The curve C is given by the equation

C : y = (Inz)”, wherez>0.

The line L is tangent to C at x = e®. If the point (0,t) lies on L, find the

value of t.
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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 is bounded by the parabola = = y*> + 1 and the line z = 5.
Find the volume of the solid generated when R is revolved about the y-axis.

(Give the exact volume in terms of .)
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(More space for the solution to Question 1 (b).)
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Question 2 (a) [5 marks]
Given the power series

1+ %(m—?)) N (x_g)” +

64

find all the values of x for which the series converges, giving the answer in
the form a < x <b.
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(More space for the solution to Question 2 (a).)
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Question 2 (b) [5 marks]

x
By integrating a Taylor series of — | find the exact value of the sum
e

(Give the exact value in terms of e.)
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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) = z(1—2) for 0 <z < 1.

Suppose that the sine half range expansion of f(z) is

fs(z) = ansinnm:.
n=1

Find the value of bs.
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(More space for the solution to Question 3 (a).)

11



MA1505

Question 3 (b) [5 marks]
Let g(z) =a% for —1 <2 <1 and g(z +2) = g(x) for all z.

The Fourier series of g(z) is

1 8 w n’r’ — 6
g(x) = 5 - Z n T ——————— COSNTZ .
1)n+1 7T2
Given the sum of the series S = Z = 13- use this Fourier series

to find the sum of the series
i n+1

n=1

(The above series S and the Fourier series need not be derived. Give the
exact value of the sum in terms of m.)

12



MA1505

(More space for the solution to Question 3 (b).)
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Question 4 (a) [5 marks]
Let IT be the plane with Cartesian equation
m : 2+ y + 2z = 0.

Find Cartesian equations of the two planes that are parallel to IT and are of
(shortest) distance 6 from II.
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(More space for the solution to Question 4 (a).)
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Question 4 (b) [5 marks]

The curve C in the xy-plane has equation
C : 9 = 423

with end-points A(0,0) and B(9,18). Find the exact length of C.
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(More space for the solution to Question 4 (b).)
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Question 5 (a) [5 marks]

On a certain mountain, the elevation z above a point (z,y) in an zy-plane at

sea level is
2 = f(z,y) = 3205 — 0.022> — 0.01y%,

where x, y, and z are in metres. The positive z-axis points east, and the posi-
tive y-axis points north. A mountain climber is at the point P(200, 300, 1505).

Find the direction, given as a unit vector ai + bj, of the steepest ascent.
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(More space for the solution to Question 5 (a).)
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Question 5 (b) [5 marks]
Let p and g be constants such that pg > 0 and let

B ¢
faw) =y + 5o Do e w20,y 20

Find the local maximum, local minimum and saddle points (if any) of f(x,y).

(Give the answers in terms of p and q.)
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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

1 e
/ L drdy.
0o Jevw Inx
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(More space for the solution to Question 6 (a).)
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Question 6 (b) [5 marks]
The sphere S is given by

S 2+ + (2+3)7 = 25

The solid region D lies above the zy-plane and is bounded by S and the
xy-plane. Find the exact volume of D in terms of .
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(More space for the solution to Question 6 (b).)
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Question 7 (a) [5 marks]

The force F exerted by a certain electric charge placed at the origin on a
charged particle F at a point P(z,y, z) is
1

(zi+yj + zk).

The straight line segment C joins the points A(1,0,0) and B(1,2,2).

Find the work done / F e dr when FE is moved from A to B along C.
c
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(More space for the solution to Question 7 (a).)
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Question 7 (b) [5 marks]

Let S be the triangle with vertices P(2,0,0), Q(0,2,0), and R(0,0,2). The
boundary C of S has an anticlockwise orientation when viewed from above
S. Let

F(z,y,2) = (z— 6y2) i+ (v-— 622)j + (2 - 6:132) k.

Use Stokes” Theorem to find line integral % F e dr.
C
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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 sphere with equation

R R

It
F(z,y,2) = 6z +e’)i + (Ty+e)j + Bz+e)k,

use the Divergence Theorem to find the surface integral / / F e dS, where
S
the 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]
Use the method of separation of variables to find u(x,y) that satisfies the

partial differential equation
uy —u, = (2° —y’)u,

given that u(0,0) =¢€? and u(2,2) = e'.
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(More space for the solution to Question 8 (b).)

END OF PAPER
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