Semester 1 Examination 2012

Question/Answer Booklet

MATHEMATICS 3C

Section One:
Calculator-free
o oM S

Name of Student:

Time allowed for this section
Reading time before commencing work: 5 minutes
Working time for this section: 50 minutes -

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Sheet

To be provided by the student

Standard items: pens, pencils, pencil sharpener, eraser, correction fluid/tape, ruler,
highlighters
Special items: nil

Important note to students

No other items may be used in this section of the examination. It is your responsibility to ensure
that you do not have any unauthorised notes or other items in the examination room. If you have
any unauthorised material with you, hand it to the supervisor before reading any further.
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CALCULATOR-FREE MATHEMATICS 3C

Section One: Calculator-free ‘ : {50 marks)

This section has six (6) questions. Answer all questions. Write your answers in the spaces provided.

Working time: 50 minutes

Question 1 (8 marks)
{a) - Simplify
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(b) The functions f(x) and g(x) are defined as follows
J(X)=x"~4and g(x)=Jx-5
{i) Determine expressions for f[g(x)] and g[f(x)] . {2)
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{ii) Determine the range of f[g(x)]. {1)
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(i} Determine the domain of g[f(x)]. (1)
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C AICULATOR-FREE MATHEMATICS 3C

Quuestion 2 . ’ (9 marks)

() Differentiate the following with respect to x.

-X
(i) f(x) == {express in simplest form) 3)
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{i1) g(x) = (2x + 1)%e* (do not simplify) ' Q)

2 2 x* |
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(b) For the graph already drawn, sketch the derivative function on the axes below. (2)
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MATHEMATICS 3C

CALCULATOR-FREE
Question 2 (con_tinued)
(<) Given the derivative function, sketch a possible graph of the function. (2)
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CALCULATOR-FREE MATHEMATICS 3C

Question 3 (7 marks) .

(a) Itis claimed that the tangent line to the curve y = ¥} —2x? —4x +3 atx=1 passes through the

point (3,8). Is this claim valid? Justify your answer. {5)
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Two identical biased coins are tossed together, and the outcome is recorded. After a large
number of trials it is observed that the probability that both coins land showing heads is

0.36.

(b)

What is the probability that both coins land showing tails? (2)

ploM) = 036 =  Plheod) 206
P (H‘ai\ﬁ = o4V
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C ALCULATOR-FREE MATHEMATICS 3C

" Question 4 (8 marks)

T he volume of a certain rectangular box is given by the equation V = x° — 5x? — 8x + 48

(1) The height of the box is (4—x) units.

(2)
x3-5x2-8x+48 .
Show that T results in the expression —x? + x + 12.
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(ii} In the context of this question, what does —x2 + x + 12 represent? {1)
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(iii) Calculate the value of x for which the volume is a maximum. {5)
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CALCULATOR-FREE MATHEMATICS 3C ~

Quuestion 5 ) {10 marks)
. . - ' . 1
(a) Find the global maximum and minimum values over the interval > < x < 2 (5)
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-(b) . EventsAand B8 are such P(A4)= -;—, P(B)= 112 and P(Au B) :—3

(i) Show that event A and B are NOT mutually exclusive. (3)
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CALCULATOR-FREE

Cluestion 6

MATHEMATICS 3C

(8 marks)

(a) Differentiate y =V3x2 +4  byletting u = 3x2 + 4 and using the chain rule.

Show your working. ) (2).
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(b) ~ Determine J3x3(2x4 ~5¥dx - S D Q)
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(d) f(x) is defined such that I: f(x) dx=24 and J’f(x) dx =36
2

Find
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CALCULATOR-FREE MATHEMATICS 3C -

Quuestion 6 {continued)

2

(d (i) j (41 (x)+3) dx (2)
3
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(iii) Sketch a possible graph of y=f(x) for —3 < x < 6. Your graph should display the
relative areas of important regions but you do not need to draw this graph to scale.

(1)
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