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the space provided above. This booklet (and only this
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This examination paper consists of EIGHT (8) questions
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Answer ALL questions. For each question, write your answer
in the box and your working in the space provided inside the
booklet following that question.

. The marks for each question are indicated at the beginning of

the question.

Candidates may use calculators. However, they should lay out
systematically the various steps in the calculations.
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MA1505 Examination

Question 1 (a) [5 marks| (Multiple Choice Question)
Let f (x) be a function defined by

f (z) = 1505 + 1506z + 1507z + 1508z° if — 7w <z <,

and f (z +2m) = f (z).
Let

o0
ap + E (a,, cos nx + by, sin nx)

n=1
be the Fourier series for f ().
Find the exact value of

oC
ag + E Ocis
n=1

(A) 1505 (B) 1506 (C) 1507 (D) 1508

Answer

1) A) «[505

- |

(Show your working below and on the next page.)
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Question 1 (b) [5 marks]

Find the first two non-zero terms of the Fourier series of the func-
tion f: R — R given by

flx)=2* if-1<z<1

and f(z) = f(z + 2) for all x € R. Give exact values for your
answer.

Answer

1(b) L_ *coTx
5 1]

(Show your working below and on the next page.)
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Question 2 (a) [5 marks]
Let f (x) be a function defined on the open interval (0, 7) by

Flz)=008% .

Find the first two non-zero terms of the sine Fourier half range
expansion for f (z). Give exact values for your answer.

Answer 5) ’
2(a LA S
(a) i S+ s S

(Show your working below and on the next page.)
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Question 2 (b) [5 marks]
Let f be the function given by

flz,y,2) =2’z +y*.

Find the directional derivative of f at the point (1,0,1) in the

direction of the unit vector %i + %j + V%Ek. Give exact values
for your answer.

Answer
2(b)

3

(Show your working below and on the next page.)
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Question 3 (a) [5 marks]

Suppose f(z,y) has continuous partial derivatives of all orders. If
Vi = (xy2+km2y—|—$3)i+ (z° + 2%y + v%) §,

find the value of the constant k.

Answer

3(a) 2

(Show your working below and on the next page.)
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Question 3 (b) [5 marks]

A company manufactures a product P using three types of inputs

A B and C. When z units of A, y units of B and 2z units of C are
used; the company can make 18z2%yz units of P. The company can

buy A, B and C at $24, $18, and $12 per unit respectively. What -
is the maximum number of P that it can produce if it has a budget

of $1447

Answer

= . 91

(Show your working below and on the next page.)
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F0593) 7 2¢x (Y125 14 =0
£0, 9 7)=10x2 95 ~A (2¢x+ 1Y +123 ~(¢4)
FZ0 D 3¢xyp - 26420 D AT 37§ =it
Fy=0 (fx¥ —1IA=0 D A= g

. 2 ()
_J,Q,R:O‘I)A:éf{- = SAE

N K=3, Y22, 3=3
mafxﬁ = 3o )3 = 112
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Question 4 (a) [5 marks]
Find the exact value of the double integral

[, () e

where D is the finite domain bounded by the curve
zy = 1 and the two lines: z =2, y = .

Answer ?
4(a) . —

4

(Show your working below and on the next page.)
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Question 4 (b) [5 marks]

Find the exact value of the iterated integral

1 pl
f / z cos(y*) dy dz.
0 Jaz2/3

Answer

4(b) -§-9;|

(Show your working below and on the next page. )
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MA1505 Examination

Question 5 (a) [5 marks]

The solid D lies on the zy-plane within the circular eylinder
o+ 9y =1

and is bounded above by the plane z = 2z + 3. Find the exact
volume of D.

Answer
5(a) 2

ST

(Show your working below and on the next page.)
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Question 5 (b) [5 marks]

Find the exact value of the surface area of that portion of the
sphere 22 + 3 + 22 = 3 that lies above the plane z = 1.

Answer

3(B) (6-283)T

(Show your working below and on the next page. )
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Question 6 (a) [5 marks| (Multiple Choice Question)
Consider the following vector field:

F(z,y,2) = (22,22,y).

Let C be the straight line from (0,0, 0) to (1,2, 3). Find the exact
value of the line integral:
f F edr.
o

(A)5 (B)8 (C)10 (D) 13

Answer

6(a) (¢) o [0

(Show your working below and on the next page.)
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Question 6 (b) [5 marks]
Let C' be the helix parametrised by

r(t) = (3cost,3sint,4t) for 0 <t < 4m,

and let f(z,y,2) = 2* + %z, Find the exact value of the line

integral
/ fds.
c

Answer

6(b)

(Show your working below and on the next page.)
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Question 7 (a) [6 marks]

Let C be the circle centred at (3,4) and of radius 2. Find the
exact value of the line integral

f(l—e%) de + (?m—%) dy,
7 Xl Y

where (' is oriented anticlockwise.

Answer

7(a) _ 2/8} T

(Show your working below and on the next page.)
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Question 7 (b) [5 marks]

Find the exact value of the surface integral

//SF-dS,

F=yi+2j+zk

where

and S is the portion of the plane
20 +y+2=2

in the first octant. The orientation of S is given by the upward
normal vector.

Answer

7(b) s

(Show your working below and on the next page.) s
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(More working space for Question 7(b))
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Question 8 (a) [5 marks|
Let S be the upper hemisphere with equation

S : z=+1—-22—¢

If
F(z,y,2) = 2% — 2zj + ¢’k

find the exact value of the surface integral / / curl F o dS,
S

where the orientation of S is given by the outer normal vector.

Answer

8(a) 9T

(Show your working below and on the next page.)
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Question 8 (b) [5 marks]

Let W be the cube bounded by the three coordinate planes x = 0,

y =0, z=0 and the three planes x =2, y =2, 2 = 2. Let S be

the surface-consisting of five sides of W, excluding the side where

z = 0. Orient S with outward pointing normal vector. Let F be -
the vector field given by

F(z,y,2z) = (10z — 3zy + cosy ) (z e” +cosz’) j+ (3zy — 1) k.

Find the exact value of the surface integral / f F o dS.
S

Answer

8(b) };,é

Show your working below and on the next page.)
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