KILLARA HIGH SCHOOL

Year 12, 2 Unit Advanced Mathematics
Half-Yearly Examination

Reading time: 5 mins
Examination: 3 hours

Section |
Questions 1 to 10 — Multiple Choice (10 marks , 1 mark per question)
Allow 18 minutes for this section of the paper

Section 11

Questions 11 to 16 — 6 questions of 15 marks each(90 marks).
Allow 27 minutes for each of the 6 questions in this section of the paper.
Each question must be answered in a separate writing booklet.

Instructions:

» Approved calculators may be used

» Answer Multiple choice questions on provided answer sheet (at back of this test)

» Standard Integral sheet is provided (at back of this test)

* You should use a separate booklet for each of questions 11 to 16

» Show all of your working clearly.

» Marks will only be awarded to answers that are recorded on the Multiple Choice
Answer sheets, or the answer booklets. You will receive no marks for working on this
examination paper.
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Section |

Multiple Choice

1. Evaluate ﬁ% correct to two significant figures
A. 153
B. 6.6
C. 7.68
D. 287

2. Factorise x3 — 27
A (x—3)x*+6x+9)
B.(x +3)(x* —6x+9)
C.(x+3)(x*—3x+9)
D. (x—3)(x*+3x+9)

3. (x—4)?*+(y+1)?%=16isa
A. Parabola, focus (4, -1)
B. Circle, radius = 16, centre (4, -1)
C. Circle, radius = 4, centre (-4, 1)

D. Circle, radius = 4, centre (4, -1)

4.  [x°+4 x*+ 1dxisequal to
x®  x*
A —+ —+x+C
6 4

6 4
B. =+ > +x
6 4
C. x°+ x*+x+¢C

D. x4+ x*+x
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d . :
S. ™ (x.sinx) is equal to
A. cos®x

B. x.sinx + cosx
C. x.cosx + sinx
D. sin’x
. X -
6. [sin7dxisequal to
A isin*+cC
4 4
1 X
B. —=cos=+C
4 4
C. 4sin§ +C
D. —40052 +C
7. The curve y = 4cos3x has
A. Amplitude 4 and Period 2?"
B. Amplitude 4 and Period g
C. Amplitude 3 and Period ~

D. Amplitude 3 and Period 4m

8. The curve y = f(x) has gradient function Z—i = 3x? + 4x — 1 and passes through the
point B(0,1) . Its equation is given by

A y=x34+2x2—x+C
B.y=x3+2x2—x+2

C.y=x3+2x*—-x+1

D.y=6x+4
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9. The point of inflexion of the curve y = x3 — 12x + 1 is
A. (2,-15)

B. (-2,17)
C. (0,0)

D. (0, 1)
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10. The curve f(x) is shown below, the graph of its gradient function is

g
[ ]
Il

2..
1..
f(x)
T T
2 £1 2
-1
-2
A
2- 21
1 L
0 T T 0 T
+ 0 1 2 2 -1 \y 1 2
-1 =
24 .2
C
24
24
' 3 -2 £ 0 2
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Section 11

please answer each question in a new answer booklet
11. (15 marks)
a) For the equation 5x2 +2x+k = 0
I. What is the discriminant?

ii. For what values of k does 5x2 + 2x + k = 0 have real roots?

b) Using the substitution u = x?2 solve the equation 4x* —5x2 —9 =0

c¢) Find the coordinates of the focus of the parabola with equation x? =

4(y—-1).

d) Express (2,3 +1)(2—+/3) inthe form a3 +b

e) Solve the inequality [3x - 5] = 2

f) Given the points A(1,3) and B(4,-2)
i. Determine the equation of the line AB
ii. What is the size of the acute angle that AB makes with the

X axis (to the nearest degree)?

0 o
g) Prove —222 _ _ %% _ 5 tang

cosecf—1 1+sinf

h) Ifsin® = _ 4 andtan® > 0 find the exact value of cos0
11

Marks
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please answer each question in a new answer booklet Marks
12. (15 marks)
a) In the isosceles triangle ABC as shown below, ZABC = £ACB = «a.
The points D and E lie on BC and AC, so that AD = AE, as shown in

the diagram. Let ZBAD = (8

A

B D
. : 1
i. Explainwhy ZADC =a+ f
ii. Find 2DAC in terms of « and 1
_— : 2
iii. Hence, or otherwise, find £EDC in terms of 8
b) In the diagram below ABCD is a rectangle and AB = 2AD.
The point M is the midpoint of AD. The line BM meets AC at X.
D C
M
X
A B
. 2
i. Show that AAXM ||| ABXC
ii. Show that 3CX = 2AC 2
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Marks
c) Differentiate x? + x from first principles 2
d) Find the equation of the tangent to the curve 2
y=x%-3x+5whenx=1

sin x

(x+1)2

e) Differentiate

f) Sketch a primitive function f(x) given the graph of the derivative 1

function f’(x) as shown

fx)
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please answer each question in a new answer booklet

13. (15 marks)
a) Consider the curve given by y = §x3 — x?
i. Find any turning points and determine their nature
ii. Find any points of inflexion
iii. Sketch the curve in the domain -1 < x < 4 clearly
indicating all important points.

iv. For what values of x is the curve concave down?

b) Thecurvey = 3x?% — % has a turning pointatx = —1.

Find the constant p.

Marks
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c) An enclosure is to be built adjoining a barn, as in the diagram Marks
shown below. The walls of the barn meet at 135°, and 117 metres
of fencing is available for the enclosure, so that x + y = 117 where

x and y are as shown in the diagram.

i. Show that the shaded area of the enclosure is given by 3
_ 3.2
A=117x — 5
ii. Show that the largest area of the enclosure occurs when

y = 2X.

A
1 =
A

+ Barn
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please answer each question in a new answer booklet Marks
14. (15 marks)
a) Consider the function f(x) = x* — x
i. Copy the table of values below into your writing booklet and

calculate the missing values.

X 0 1 2 3 4
1
y 0 252
ii. Use these five values and the Trapezoidal rule to approximate 2
4 4
the value of ['x* —x dx
ii.  Use these five values and Simpson’s rule to approximate the 5
44
value of ['x*—x dx
iv. Calculate the exact value of f: x*—x dx 2
v. Place in ascending order of accuracy your results for 1
Simpson’s rule, exact value and the Trapezoidal rule
vi. Briefly justify the ordering of your results in part v. 1
b) Considering the equations of y = 2x andy = %x?’
i. Find the coordinates of the points of intersection 5
ii. Find the area between the 2 curves. 5
iii. Find the volume of the solid of revolution formed by rotating 5

about the x-axis the area between the curves that is between

the lines x =2 and x=0.
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please answer each question in a new answer booklet
15. (15 marks)

a) Sketchthecurvey =1—cos2x for0<x<m

3T

Clearly show points at x = 0, %%T and

b) Solve 2sin?x —3sinx —2=0for0 < x < 2m

¢) Calculate [?sec?2x dx

d) For the sector of the circle shown below

I. Calculate the exact arc length of the sector

ii. Calculate the exact Area of the shaded minor segment

Marks
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Marks
e) The diagram below shows part of the curve of y = sinx and y =

cosXx

JA

=Y

NOT TO
SCALE

I. Find the coordinates of the points A and B 2

ii. Calculate the Area of the shaded region 2
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please answer each question in a new answer booklet Marks
16. (15 marks)
a) The diagram below shows the graph of the parabola x? = 8y. The
points A (2, —2) and B (-4, 2) are on the parabola, and C is the point where
the tangent to the parabola at A intersects the directrix.
y
\o NOT TO SCALE
AC
i. Write down the equation of the directrix of the parabola x? = 1
8y
ii. Show that the equation of the tangent to the parabola at point
Aisthelinex-2y =1 =0
iii. Show that C is the point (-3, -2). 1
iv. Given that the equation of the line ABisy =1 — f, find the 2
area bounded by the line AB and the parabola.
v. Hence, or otherwise find the shaded Area bounded by the 3

parabola, the tangent at A and the line BC.
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b)

Show that x = % is a solution of cotx = tan 2x

On the same set of axes, sketch the graphs of the functions

y =cotxand y = tan2x for —w < x < . Use a different
pen colour, or different style of line for y = cotx and y =
tan 2x.

Hence find the number of solutions of cotx = tan 2x for

N

<x<

NS

Use your graphs to solve cotx < tan 2x for —% <x<

N R

END OF EXAMINATION

Marks
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