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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains SIX (6) questions and comprises
SIXTEEN (16) pages, including an Appendix.

2. Answer ALL questions.
beginning of each question.

The marks for each question are indicated at the

3. This IS NOT an OPEN BOOK exam. However, a list of formulae is provided
in the attachments.

4. Candidates may use calculators. However, they should write down systematically
the steps in the workings.

5. All your solutions should be written in this booklet within the space provided
after each question. If you use an additional answer book, attach it to this booklet
and hand them in at the end of the examination.

For examiners only
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QUESTION 1. (15 Marks)

(a) Let z = 1 — /3. Determine the following complex numbers and find the polar
representation of all numbers and plot them on the complex plane:

i27%, (1+41)2°, S

=

N

Question 1 continues on the next page
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(b) Consider vectors u =1i— j+ 2k and v =4i+j — 2k.

(i) Find a unit vector that is perpendicular to vectors u and v.

(ii) Determine the scalar equation of the plane II which passes through the point
(1,1,0) and is parallel to u and v. What is the distance between plane II
and the plane containing u and v?



c
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QUESTION 2. (15 Marks)
(a) Find the limit:

m\/x+13—2\/a:—|-1

z—3 :1,‘2 -9

Question 2 continues on the next page
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(b) Consider the function f which is defined as follows:

ew
if x <
f@)=1{ 243 hes0
cos(1—¢€™) ifz>0.

Is f differentiable at x = 07 Justify your answer.
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QUESTION 3. (20 Marks)

(a) Used the closed interval method to find the absolute minimum and absolute
maximum of the function f(z) = (z — 1)? + z on the interval [0, 1].

Question 3 continues on the next page
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(b) Use the intermediate value theorem to show that the function f(z) = cos(z) —«
has a root between 0 and .

Question 3 continues on the next page
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(c) Let a,b, and ¢ be real numbers. Use the mean value theorem to show that the
equation
4a7® + 3bx* + 2cx =a+b+c

always has a root between 0 and 1.
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QUESTION 4. (15 Marks)
Consider the function f defined as follows: f(z) = (z + 6)3(z — 2).

(a) Find the intervals of monotonicity of the function.

(b) Find the intervals of concavity/convexity of the function f and the possible in-
fection points.
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QUESTION 5. (15 Marks)

(a) Find the curve y = f () that passes through the point (4,9) and whose gradient
at each point (z,y) is 24/z.

Question 5 continues on the next page
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(b) Find the volume of the solid obtained by revolving the region bounded by the
curves y = z and y = 1/ about the line z = 2.

11
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QUESTION 6.

/2
(a) Evaluate the definite integrals: / f(z) dz,
where -
f(z) = er if —m<z<0,
"] cosz ifO0<z <.

University Library
MHI1810

(20 Marks)

Question 6 continues on the next page
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(b) When the region bounded by the z-axis and the curve y = v/r2 — z2 for —r <
x < r is rotated about the x-axis, we get a sphere with radius r. Find the volume
of the sphere.

END OF PAPER
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Appendix
Numerical Methods.

e Linearization Formula:
L(z) = f(a) + f'(a) (z — a)

e Newton’s Method:
f(zq)

xn+1 = xn - fl(.'L'n)

e Trapezoidal Rule:
b h
[ 1@de =S+ 2+ s+ v 4
e Simpson’s Rule:

b
h
/ f(z)dz = 3 [Yo + 4y1 + 2y2 + 4ys + 2ys + - + 2Yn—2 + 4Yn—1 + Yn)
a

14
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Derivatives.

d

— ) — n-1
dx(:v) n

i(s'n )=
oy 8inz) = cosz
Eﬂ—:(tan T) =sec’x

o (secx) =secztanz

d x x

Z:E(e )=e

d 1

Ep—(lnx) ==

d, . 1
N
d, .

—C—l—x—(smh z) = coshz

d 2
%(tanh z) = sech’z

d

&;(sech z) = —sechz tanh x
d, . .1\ 1
EE(Smh T) = Wi

i(cosa:) = —sinz
dx B

_ = — 2
dx(cotx) cscw
i(csc z) = —cscz cot
dx - !
d, , m

Ei(a )=a"lna

d

75 108 2) = ——

d 1
—(tan"lz) =

d$( an ) 1+$2

—d—(cosh r) = sinhz

dx

d
C—l;(coth r) = —csch’z

d
E(csch z) = —cschz coth
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Antiderivatives.
113"'+1
"dr = -1
/:B T= +C,n#

/Sinx dex = —cosz +C
/seczx dr =tanz + C
/tana:sec:v dr =seczx + C
/tanm dz =In|secz| + C
/ex de =¢e* +C
/ ! dr =sin'z+C
——— frameet x
V1-—2?
/——1———— dr = sin™* (_az) +C, |z| < |al
Va2 — 12 a

r=sec”!|z|+C, |z| > 1

zvz? -1
/ 1 dr = 1 sec™!
V1% — a? a

T
12|+, lal > 1ol
a
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/1 dr=In|z|+ C
T

/cosa: dr =sinz + C

/csczx dr = —cotz + C

/cota:cscx dr = —cscz +C

/cot:v dz =In|sinz| + C

/a”dw= a +C,a>0
Ina

1 -1
/1+m2 dr =tan "z +C

1 1, _,/z
| arae=gien (G)ve
B
'—x2—+'i I = SIn T+

z = sinh™* (-2) +C

1
——d
/\/x2+a2
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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.





