Girraween High School

2017 Year 12 Half Yearly Examination
Mathematics ( 2 unit)

DIRECTIONS TO CANDIDATES
= Attempt ALL questions.
= Reading time — 5 minutes
= Working time — 2 hours
= Write using a black pen.
= Board-approved calculators may be used.
w The BOSTES Reference Sheet may be used (see separate laminated sheet).
w All diagrams are NOT TO SCALE.

e Total Marks: 100

Use your separate ANSWER BOOKLET to complete this examination.

Write your NAME and your Mathematics TEACHER’S NAME on the cover of your ANSWER
BOOKLET(S).

= Section 1 (10 Marks):

> Attempt Questions 1 — 10.

> Select A, B, C or D that best answers the question.

> Answer on the Multiple Choice Answer Sheet inside your ANSWER BOOKLET.
w Section 2 (90 Marks):

> Attempt Questions 11 — 16.
Show relevant mathematical reasoning and / or calculations.
Write on both sides of each sheet of paper in your separate ANSWER BOOKLET.
Start each new question on a NEW PAGE in your ANSWER BOOKLET.
If you need more paper, ask for another ANSWER BOOKLET.
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SECTION I
10 Marks
» Attempt all of Questions 1 —10.
= Allow about 15 minutes for this section.
* Use the Multiple Choice Answer Sheet inside your ANSWER BOOKLET for Questions 1 - 10.

L. Which of the following is ™3 written correct to three significant figures?

(A) 0.049
(B) 0.050
(C) 0.0497
(D) 0.0498

2. For what values of x is the curve y = 4x3 — 3x? concave down?

(A) x>i—

(B) x<

[

< x>

S w

D) x<0

3. The primitive function of x72 — 2 is:

1
(A) —=—2x+C

=

i
B - 2 C
(B) - x +

1
) —-— -2
© e x4+ C

1
(D) ;;‘g-—-Zx—E-C
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For what values of m will the geometric series 1 + 2m + 4m? + 8m® + ... havea
limiting sum?

A) -1<m< ~1

(B) m-z-.__m_,__z
1 1

Q) —-2—<m<2

D m<1

() -

What are the coordinates of the focus for the parabola (x — 2)? = =2 (y — 3) ?
1
o (222)

@ (223)
© (2, 3)

®) (-2,-3)

A bag contains 4 blue marbles and 6 yellow marbles.
Three marbles are selected at random without replacement.

What is the probability that at least one of the marbles selected is blue?

A -
1
(B) 3
5
<) z
29
D) =

30
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Using the trapezoidal rule with 4 subintervals, which expression gives the approximate area
under the curve y == xe* between x =1 and x = 3?

1
@ = (el + 3el® + 4e? + 5e2° + 3e%)

1
(B) n (el + 6e'5 4+ 4e? + 10e?° + 3e°)

1

© 3 (el + 3e¥ + 4e? + 5e?5 + 3e3)
1

D 3 (e'+ 6er5 + 4e? + 10e?® + 3e?)

Let a = e*.

Which expression is equal to log, (a?) ?

2

(A) e*
(B) e*
© x?
(D) 2x

What is the solution of 5% = 4 7

A _ 4
) *= 10ga(5)
®) x= 10g35(4)

© x=log.(%)

_loge(4)

B) %= 10ge(5)
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6
10.  What is the value of J | x = 2| dx ?
1

Ay L
(A) >

25
(B) >
oy 2L
©) >

63
(D) >

The examination continues on the next page.
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SECTION I

90 Marks

Attempt all of Questions 11 —16

Allow about 1 hour and 45 minutes for this section.

Use your separate ANSWER BOOKLET to complete this Section.
> Show relevant mathematical reasoning and / or calculations.

Write on both sides of each sheet of paper.

Start each new question on a NEW PAGE.

If you need more paper, ask for another ANSWER BOOKLET.

vV V VY

Question 11 (16 Marks) Marks

Start on a NEW PAGE in your ANSWER BOOKLET.

() Differentiate:

G y=3x"-2Vx 2
(i) y= e3* 2
(i) - e* 3
e*+1
(b)  Find the equation of the tangent to the curve y = 4 ¢3**1 at the y-intercept. 3
Give your answer in gradient intercept form.
(c) Express 3log, 2 + log. 3 + log 5 - log, 30 as a single logarithm. 3

5

(d)  Use Simpson’s Rule with five function values to evaluate j log,, x dx correct to 4 significant 3
1

figures.

The examination continues on the next page.
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Question 12 (15 Marks) Marks
Start on a NEW PAGE in your ANSWER BOOKLET.
v

(2)

NOT TO
SCALE

=¥

The diagram shows the points P (0, 2) and @ (4, 0).
The point M is the midpoint of PQ.

The line MN is perpendicular to PQ and meets the x-axis at G and the y-axis at N.

(i)  Show that the gradient of PQ is —% . 1
(i)  Find the coordinates of M. 2
(1i1)  Show that the equation of line MN is 2x —y —3 = 0. 2
(iv) Show that N has coordinates (0, —3). 1
(v)  Find the distance NQ. 2
(vi) Find the equation of the circle with centre N and radius NQ. 2
(vi1) Hence show that the circle in part (vi) passes through the point P. 1

(b) The third term of an arithmetic series is 32 and the sixth term is 17.
(i)  Find the common difference. P

(ii)  Find the sum of the first ten terms. 2

The examination continues on the next page.




(a)

Question 13 (15 Marks)
Start on a NEW PAGE in your ANSWER BOOKLET.
& — 1
Find the primitive of
. 1 ) _y
Find the exact area under thecurve y = — (e* + e ") fromx = -2 to x = 2.

(b)

(©)

(d)

2017 Year 12 Half Yearly Examination Mathematics ( 2 Unit )

2

1
The first term of a geometric series is 16 and the fourth term is I

(i)  Find the common ratio.

(i)  Find the limiting sum of the series.

A layer of plastic cuts out 15% of the light and lets through the remaining 85%.
(i)  Show that two layers of the plastic let through 72.25% of the light.

(i) How many layers of the plastic are required to cut out at least 90% of the light?

The examination continues on the next page.
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Question 14 (15 Marks) Marks
Start on a NEW PAGE in your ANSWER BOOKLET.
(@  Consider the function y = 4x3% — x*.

(i)  Find the stationary points and determine their nature. 4

(i)  Sketch the graph of the function, clearly showing the stationary points and the 2

x- and y- intercepts
(b) (1) Differentiate y = xe* — e*. 2
2 2

(iiy Hence find the exact value of J xe' dx.
0

Question 14 continues on the next page.
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Question 14 (continued)
Weather records for the town of Girraween suggest that:

(c)
* if a particular day is wet (W), the probability of the next day being dry is —

» if a particular day is dry (D), the probability of the next day being dry 1s >

In a specific week Thursday is dry.
The tree diagram shows the possible outcomes for the next three days:

Friday, Saturday and Sunday.

Friday Saturday Sunday

3] —

Nt

(i)  Show that the probability of Saturday being dry is 3
(ii) What is the probability of both Saturday and Sunday being wet?
(iii) What is the probability of at least one of Saturday and Sunday being dry?

End of Question 14,

The examination continues on the next page.
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Question 15 (15 Marks)

Start on a NEW PAGE in your ANSWER BOOKLET.

(a)

(b)

(c)

Consider the equation x* + (k+2)x + 4 = 0.
For what values of k& does the equation have:
(i)  equal roots?

(i) distinct real roots?

Lo
o N3 5

Mathematics ( 2 Unit )

The diagram above shows the graph of the gradient function of the curve y = f(x).

For what values of x does f(x) have a local minimum?

Justify your answer.

NOTTO
SCALE

In the diagram, AABC is an isosceles triangle where £ZABC = £BCA = 72° and

AB = AC = 1 unit.
£ABC 1sbisected by BD, and BC = x units.

(1) Copy the diagram into your ANSWER BOOKLET.

(i) Show that triangles AABC and ABCD are similar.

(111)) By using (i), find the exact value of x.

The examination continues on the next page.
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Question 16 (14 Marks) Marks

Start on a NEW PAGE in your ANSWER BOOKLET.

(a)
NOT TO
SCALE
The shaded region lying between the curve y = 1 — x? and the x-axis is rotated about 4
the x-axis.
Find the exact volume of the solid formed.
(b) Solve 2log,x = log, (x + 12) 3
(c) Y A
y=x*
y=x+2 $B2,4 NOT TO
SCALE
AL D
»
o x

In the diagram, A(—1, 1) and B(2, 4 ) are the points of intersection of the parabola
¥y = x? with the line y =x+ 2.

The point P( &, t2) is a variable point on the parabola below the line.

(1) Find the area of the parabolic segment APB, that is, the area below the line and above 3
the parabola.
(ii) Show that the maximum area of the triangle AAPB is three-quarters of the area of 4

the parabolic segment APB.

End of examination.
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