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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains SIX (6) questions and comprises
SEVEN (7) printed pages, including Appendix.

2. Answer ALL questions. The marks for each question are indicated at
the beginning of each question. ‘

3. Answer each question beginning on a FRESH page of the answer book.

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

5. Candidates may use calculators. However, they should write down
systematically the steps in the workings.
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QUESTION 1. (20 Marks)
(a) Consider points A(0,1, -1}, B(2,0,~1) and C(3, -1, —2) in R3,

(1) Determine the angle between vectors AE and AC.

(ii) Find the area of the parallelogram whose edges are vectors AB
—
and AC.
(iti) Determine the distance from the origin (0, 0,0} to the plane con-
taining the above parallelogram.

(b) Consider the linear system

r + 2y + 3z = b
°r + y + =z 10 .
2z - 2z = 4

Use Cramer’s Rule to find the values of b such that y > 0.

QUESTION 2. (20 Marks)

(a) Determine whether each of the following limits exists. Justify your
answer. If it exists, what is ifs value?

1 1
- . 3j -
@ chl_’n% Inz -1

(ii) w&rg+ (sinz)Inz

(b) Find the value(s) of A such that f is continuous at x = 0 where f is
defined as follows.

sinz + A%e%
flz) = 5z — 3%
A cos 'z fo<z<l.

if —1<z<0,
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QUESTION 3. (15 Marks)

(a) Suppose f(3) = and f/(3) = 5.

Use the definition of derivative to prove that g = /4 + f(z) is differ-
entiable at x = 3, and determine ¢'(3).

(b) Find the following derivative
d VBaZ-fsinz
— f cos(t*) dt | .
dz \ Ja

QUESTION 4 (15 Marks)

(a) Use the linearization L(z) of a suitable function f(z) at z = a to
approximate the value v0.124.

(b} Find the exact volume of the solid when the region bounded by the
curve y = In(z + 1) and lines z = 0,z = 3 and y = 0 is rotated about
the y-axis.

QUESTION 5 (15 Marks)

x

Determine the indefinite int | - 4d
(a) Determine the indefinite integra / e

(b) Express the limit
) ", ksin ()
Jm >
k=1
1
as a definite integral / f(z) dz for some function f and hence eval-
0

uate its value.
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QUESTION 6 (15 Marks)
A rectangle has its base on the z-axis and its upper two vertices on the curve
y=cosz forz e (—%,%).

(a) Express the area A(z) of the rectangle in terms of z € (0, ).

(b) Explain why A’(z) = 0 has exactly one solution in the interval (0,%).

(c) Use Newton’s Method (2 iterations) to estimate the value z* € (0, %)
where the area A(z*) is maximum. (You may express z* up to 4 decimal
places.)

END OF PAPER
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Appendix
Numerical Methods.
* Linearization Formula:
L(z) = f(a) + f'(a) (z — a)
o Newton’s Method:

Tny1 = Tn — f’(.’Iﬁ )
n

e Trapezoidal Rule:
b h
f fl@)de = 5 [yo+2(y + 92+ + Yna) + bn]
e Simpson’s Rule:

b
h
/ fz)dr = 3 lyo +4y1 + 2y + dys + 2ya + -+ + 2Yn—o + dYn-1 + Yu]
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Derivatives.

d

ey — n—1
dm(:c) n

% (sinz) = cosx

-~ (tanz) = sec® x

dx

4 (e ) ;
—|8eCy; =5secrianx
dx

d €T T
d?(e)—e

—(lnz) = 1

dz T
mci(sin_1 z) = !
dx N V13— z?

i(sinh t) = coshz

dx

d
—(tanh z) = sech’z

dz

d
a(sech z) = —sechz tanh z

1

—(sinh'z) = ———
( ) z2+1

dx
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—(cosz) = —sinz

dzx

ad;(cot x) = —cscix

d
—(cscz) = —cscxzeotx

dx

%(az) =da"lna
%(loga z) = zclila
E(tan'lrc) =7 _|_1$2

d_a; (coshz) = sinhz

—(cothz) = —csch’z

dz

i(csch z) = —cschz cothz

dz



ATTENTION: Thy

Antiderivatives,

$n+1
nodr = C _1
fa: z n+1+ ,n#
sinz dz=—cosz +C
sec’z dz = tanx + C

tanzsecr dz =secx + C

tanz dr = In|secz|+ C

fexdx=6“"’+c

dr = sin"'z 4 C

=
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dr =In|z|+ C

8|

cosx dr =sinz + C

csc’z dr = —cotz + C

cotzescx dr = —cscx +C

cotz dr =In|sinz|+ C

Z

a® dr = +C,a>0

Ina

1 -1
[1+$2 dr =tan "z +C

1 aia—1 xr 1 _1 1 T
[ ez e Q) vt [ g o= j (9 o

| 7=

1
—d___
/xm“’ a

dz = sec™" |z| + C, jz] > 1

1
_sec“l ‘E[ +C’ |:L'] >~ |a|
a

/ﬁ dr =sinhz+C

dz = sinh™* (2) +C

1
[
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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.



