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Structure of this paper

Number of Number of Working Marks Percentage
Section questions questions to time available of

available be answered | (minutes) examination
Section One: 8 8 50 53 35
Calculator-free
Section Two: 13 13 100 97 65
Calculator-assumed

Total 100

Instructions to candidates

1.

The rules for the conduct of Trinity College examinations are detailed in the Instructions to
Candidates distributed to students prior to the examinations. Sitting this examination
implies that you agree to abide by these rules.

Write your answers in this Question/Answer booklet.

You must be careful to confine your response to the specific question asked and to follow
any instructions that are specified to a particular question.

Supplementary pages for the use of planning/continuing your answer to a question
have been provided at the end of this Question/Answer booklet. If you use these pages
to continue an answer, indicate at the original answer where the answer is continued,
i.e. give the page number.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be allocated any marks. For any
guestion or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat any question, ensure that you cancel the
answer you do not wish to have marked.

It is recommended that you do not use pencil, except in diagrams.

The Formula sheet is not to be handed in with your Question/Answer booklet.

See next page
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Section One: Calculator-free 35% (53 Marks)

This section has eight (8) questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 50 minutes.

Question 1 (4 marks)
X

5 ) where 0 < x < 2, is shown below.

The curve defined by y =5 cos(
y

—

3__

t + t X
1 2

Determine the volume of the solid generated when the area bounded by the x axis and the curve
is rotated 360° about the x axis between x = 0 and x = 2.

See next page
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Question 2 (5 marks)
5 .
Part of the graph of y =1 + m is shown below.
Y
> X
0 6

Determine the shaded area, bounded by the curve and the x-axis.

See next page
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Question 3

Consider the equation 9z3 — 1822 + 5z — 10 = 0.

(@)

(b)

Show that z = 2 is a solution of the equation.

Determine 2 other solutions of the equation.

See next page
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Question 4 (9 marks)
Let -1+
etw=—"".
—1++/3i
(@) Determine the real constants a and b, where w = a + ib. (2 marks)
(b) By first expressing —1 + i and —1 + +/3i in polar form, write w in polar form. (3 marks)
(© Hence determine an exact value for sin (1”—2) (2 marks)
(d) Determine w® in Cartesian form. (2 marks)

See next page
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Question 5 (8 marks)
Two planes have equations x —y+2z—10=0and 2x —y+z—-9 = 0.

(@) Determine the Cartesian equation of a third plane that is perpendicular to these planes
and passes through the point (2, -2, 3). (4 marks)

(b) Determine the point of intersection of all three planes. (4 marks)

See next page
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Question 6 (9 marks)
x% — 4x

The graph of y = and its two asymptotes is shown below.

-
-
-
-

-
-
-
-

P
-
-

@) Determine the equation of both asymptotes. (3 marks)

See next page
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(b) On the axes below, sketch the graph of y = ch _Z : (4 marks)
Xc —4x
y
8
4
X
- £ 8
=4
=8
x% — 4|x|
c n the axes below, sketch the grap 0y=||—3. marks
(c) On th bel ketch th h of (2 ks)
x [e—
y
8
4
X
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Question 7 (7 marks)

Function f is defined as f(x) = v1 — 2x and function g is defined as g(x) = In(5 + x).

(@) Determine a rule for f~1(x), the inverse of f, and state its domain and range. (3 marks)

(b) Determine an expression for f o g(x) and state its domain. (4 marks)

See next page
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Question 8 (7 marks)
On the Argand planes below, sketch the locus of the complex number z given by the following.

(@ lz—1—-i|l=|z+1-3i|. (3 marks)
Im(z)
Re(z)
b L+i-1 .40 (4 marks)
z z 3
im(z)
Re(z)

End of questions
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