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INSTRUCTIONS TO CANDIDATES

1. Write down your matriculation number neatly in
the space provided above. This booklet (and only this
booklet) will be collected at the end of the examination. Do
not insert any loose pages in the booklet.

2. This examination paper consists of EIGHT (8) questions
and comprises THIRTY THREE (33) printed pages.

3. Answer ALL questions. For each question. write vour answer
in the box and your working in the space provided inside the
booklet following that question.

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

5. Candidates may use calculators. However, they should lay out
systematically the various steps in the calenlations.

For official use only. Do not write below this line.
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Question 1 (a) [5 marks]
Find the slope of the tangent to the curve
4 1
Y= i
- -\.‘1:

when 2= 2.

Answer

1(a) 3 |

T i

4

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

Find the exact value of each of the following limits:

) -
, 1+ 23
(i) lim i

P T

sin® (e —1)
(i) lim : e ;
7 a—0 el (5in 1002) (sin 101x) (sin 102z)

Answer | Answer |
1(b)(i) 2_}. _ 1(b)(ii) __{ﬂfz_ _ 020/
2z /0200 70200 |

(Show your working below and on the next page.)
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Question 2 (a) [5 marks]

Let f(t) be a differentiable function such that its derivative f'(t)
is continwous. We do not know the formula for f, but we know the
following values:

f(0)=1,f(1) =2,f(2) =0, f(3) =3,

f0)=-2,f(1)=-17(2) =-3,f@3) =2
Let F'(x) be the function defined by

F(z) = (f /ﬁ I f’(t)dt) + ( A g f’(t)dt) |

Find the exact value of F'(3).

Answer

2z 45

(Show your working below and on the next page.)
Foy= x° J; Pt +EFF’&MI
= X1 pe)-fo) + J: ft?*f’(a”)d/f
Feo = 2x{fe) - $0) + X0 + )
= 24 ) -Frof £ 2¢ ffx)
F'6)=6183)- Loyt + I F05)
= {3 -1} +@@A?)



MATSG . Examination

Question 2 (b) 5 marks]
Let

Find the exact value of

f‘ﬂ:‘.’“ll]}l (“) 1
Express vour answer in terms of factorials.
Answer
2(b) ‘ 20/0!
(10057) (502!)

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

® ,X* LI
‘F(x}: Z _(_,_.)_.i
n=o /, n!

02 ('..L} ; Entd
_ B . SR
= Z e

2010 = 4(502) +2

-F(lﬂ”')(ﬂ) ~ ("“I‘Jnl
T o0l (oos) (sv2!)

(2010) 2010 !
= (1005) (5021)
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Question 3 (a)

[5 marks]

Let f (:1:)}i be a function defined by

and f (x + 2x)
Let

x .
f(m)zcosa if — <<,

= f (z).

ag + Z (an, cosnz + by, sin nx)

n=1

be the Fourier series for f (z).

(i) Find the exact value of ag.
(ii) Find the exact value of w(ag). Give your answer as a fraction
in its simplest form.

Examination

—_

3(a)(i)

Answer

2
e
|

Answer

3(a)(ii)

(Show your working below m:'d ms' the next puqr /'
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Question 3 (b) [5 marks]

Let

! fx)=z+1, 0<z<2.
Write down the sine Fourier half range expansion for f (z) up to
and including the first two non-zero terms. Give exact values in
terms of 7 in the simplest form for your answer.

| Answer B , |
3(b) LN o

—

(Show your working below and on the next page.)
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MATH05 v Examination
Question 4 (a) [5 marks]
Let

u=1-6—k

v = 14+2j+3k

w = 3i+2]+k

be three vectors. Find the exact expression of the projection
of u onto the vector v x w.

Answer

He) 2K-4) +24

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

— “ J': ﬂ =
VW= [ 2 3= -f.z,(*a”at -4 4
3 2 |
o = M (VW) Gl
q? ”l«"'xhﬁHl ‘ )
R I B
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Question 4 (b) [5 marks]

A space curve C' is defined by the vector parametric equation
) |
. e
r(t) =ti+ 1§ — tk.

Let L denote the tangent line to C' at the point corresponding to
.= 2. Let S be the plane 2z — y + z = 7. Find the coordinates of
the point of intersection of L and S. Give exact values for your
ANSWET',

Answer

4(b) | o =l =0 1)
| |

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

Y’(t)=i+2i’c}_* A
V(@)= {+4f -R
Y(2) = 24ty 2k
L: Y= (2¢%, erex, -2-%)
L) - (et t (- =T
B3R T
- R
L =4 1)




MALGDS L Examination

Question 5 (a) 5 marks]

Let
L fl&.4,2) a2
Find the exact value of the directional derivative of f at the
point (2, —1,3) in the direction of the vector u = —i+ 2j + 2k .
| Answer
5(a) | 24
L

(Show your working below and on the next page.)
- - 2
U= 2ypir X3yt x )i
V—F(lx—jjg) = --IZJ: +I"la.- - {fﬁ
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Question 5 (b) [5 marks]

Find and classify all the critical points of the function

1
f(z,y) = y* + 2% — 6zy + 2010.

Answer (0,0) fﬁﬁfﬁ(@
5(b) -
(18, 4) Soc. mam,

(Show your working below and on the next page.)
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Question 6 (a) [5 marks]
Find the exact value of the double integral

g
/ f (mg + yg) dzdy,
% D .

where D is the parallelogram bounded by the four lines: y = =,
=, =l and =3,

Answer

@ 4
(Show your working below and on the next page.)
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Question 6 (b) [5 marks]

Find the exact value of the iterated integral

)
T—ain— ; _
/ I‘Jriu': dy |
. sin~ e

where —Z < sin~ly < 2

|x..-|-’l

Answer |

6(b) | -y

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

=i
A yefi=don. o
ﬂ f—:;)j",;“’]ﬂ:ﬁ‘x ﬁ‘—rr-‘"\'ﬁ. j

] M/\/@J Y= Sum (7-X) Ifj ¥ “dx a’j
\ S oY

rd

ol '\ n T pSemX

X=Sin 'Y = J: j K dy dx

E A=Y

(
=
+
g
Rl
I
=
S
|
-.F\
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Question 7 (a) [ marks]

Find the exact value of the line integral

)
/{:I.‘y:;]ff:s .
2 C .

where € is the part of the circular helix v (¢) = cos ti+sintj + 3tk
from (1, 0,0) to ( L ] i—f)

5
-
I J‘||

Answer

7(a) | 310

I

§

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

Find the exact value of the line integral

:
?ng(Er.
- S

where F = (y — x)i+(z —z)j+ (z — y) k. and C is the curve of
intersection of the plane

I
-2

]

and the cvlinder
22+ =4,

oriented in the counterclockwise sense when viewed [rom above.

Answer

#(B) 16T

(Show your working below and on the next page.)
x= 260k , Yz 250k 2D 3=2-x=2-260%
: - = g 7
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Question 8 (a) 5 marks]

Find the exact value of the surface integral

3 :
[/F-ffS_
L :

where F = 271 + 4%j + 2%k and S is the portion of the plane

Examination

xr + 2y + 3z = 6 in the first octant. The orientation of S is given

by the downward normal vector.

Answer

8@ -33

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

Use Stokes' Theorem to find the exact wvalue of the surface

integral »
f / (curl F) -

where F = —yzi + zj — e*(sin y)[cos (22)]k, and S is the part of
the elliptical paraboloid

z =z + 4y

for which 2 < 1. The orientation of S is given by the outward
normal vector.

Answer
8(b)

\

(Show your working below and on the next page)
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