St George Girls High School
Year 12

Mid-HSC Course Examination

2015

Mathematics
Extension 1

General Instructions Total marks - 65

e Working time - 90 minutes Section I: 5 marks

e Reading time - 5 minutes

¢ Write using blue or black pen. e Attempt Questions1-5

e Board-approved calculators may be used. § o All questions are of equal value
L ]

A table of standard integrals is provided. [ e Use the multiple choice answer sheet provided

Section II : 60 marks

e Attempt Questions 6 - 10

e All questions are of equal value

¢ In Questions 6 - 10, show relevant
mathematical reasoning and/or calculations
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Section I:

5 Marks
Attempt Questions 1 -5

Use the multiple choice answer sheet provided for Questions 1 - 5.

1. Inthe diagram below, AB is parallel to FD, ZABC = 100° and 2CEF = 130°

What is the value of 2BCE ?
(A) 100°
(B) 110°
(C) 120°
(D) 130°

2. Which of the following expressions is correct?

1
(A) tan"tx = cos™?
1—x2
1
B) tan™'x = cos™?
(B) V1+x2
x
(C) tan™'x = cos™?
1—x2

D) tan™!x = cos™
() Vi4x2
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Section I (cont’d)

3. Which diagram shows the graph y = sin (2x + 335) ?

(A) Yi
/N
Y23 /z \/ﬁ‘z
3 3 3
-1 i
(B) Yi
/N /B
[ \/ﬂ =
3 3 3
_1—
(C) Vi
/\ } /\
-Sr \/ / £ lﬂi ;
6 6 6
-1
(D) Y4
/NN
:

._~0\<:‘4
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Section I (cont’d)

4. The diagram shows the graph y = f(x).

%

Which diagram shows the graph v = f~1(x) ?

@) 7 ®) 7
0 % 0 13
©) yll (D) y4
0 X 0 1

. L . , 9 2
5. What is the primitive function of 3 sin? ?x ?

3x 6 | 4x 3x 15 4x
(A) , ~gsing +c (B) S TG Sing +c
15 | 4« 6 . 4x
(C) 3x-— , Sin g +c (D) 3x-— - sin = +c

End of Section I
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Section II

60 marks
Attempt Questions 6 - 10
Start each question in a new booklet.

In Questions 6, 7, 8, 9 and 10 your responses should include relevant mathematical reasoning
and/or calculations.

Question 6 (12 Marks) Use a SEPARATE writing booklet. Marks
a) Let f(x)=+v4x —3.
(i) Find the domain of £(x) . | 1
(i) Find an expression for the inverse function f~(x). 2
(iii) Find the points where the graphsy = f(x) andy = x intersect. 2

(iv) On the same set of axes, sketch the graphsy =f(x) andy= f~'(x)

showing the information found in part (iii). 2
A
b)
NOT
B E TO
SCALE
c D

In the diagram, ABCDE is a regular pentagon. The diagonals AC and BD intersect
at F.

Copy or trace this diagram into your writing booklet.
(i) Show that the size of ABC is 108°. 1
(ii) Find the size of £ZBAC. Give reasons for your answer. 2

(iii) By considering the sizes of angles, show that AABF is isosceles. 2
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Question 7 (12 Marks) Use a SEPARATE writing booklet. Marks
. L1y 4

a) Show that sin (2 tan E) =z 2

b) Giventhat f(x) = 3 cos™! (5:2"-1-) .

(i) Write down the domain and range of ¥y = f(x). 2

(ii) Draw a neat sketch of v = f(x), showing all important features. 2

¢) The region bounded by y = cos4x and the x-axis, between x =0 and x = g ,

is rotated about the x-axis to form a solid.

Find the volume of the solid. 3

sinx—cos2x+1

d) Provethat —; =tanx. 3
sin 2x+cosx
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Question 8 (12 Marks) Use a SEPARATE writing booklet. Marks

a) ABC isanisosceles triangle with a right-angle at B. The sides AB, BC are each of
length 2 cm. An arc, centre 4, radius 2 cm cuts the side AC at D.

(i) Draw a diagram to represent all this information. 1

(ii) If BDC isthe partof AABC outside the circle, show that the area of BDC is
(2 - g) cmz, N 2

lim tanbx

b) Find inly 2
3

You must justify your answer.
¢) Find all solutions of sin(m + x) = tanx. 3
d) The diagram shows triangles ABC and ABD with AD parallel to BC. The sides

AC and BD intersect at at Y. The point X lies on AB such that XY is parallel

to AD and BC.

C
D
Y
A X B
(i) Provethat AABC is similar to AAXY. 2
0 H therwi that o L L ,
(ii) Hence, or otherwise, prove tha v —ap T Bc
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Question 9 (12 Marks) Use a SEPARATE writing booklet. Marks
a) Differentiate x?2 sin™? 5x. 2
b) Usethe t-formulatosolve 2sin8 +cos@ =1 for 0 <8 < 2m. 3
) sec?g 1
) () Show that tan®  sinBcosf’ 1
3 1
(ii) Find the exact value of f% smocosa %0 2
d) (i) Showthat cos# —+/3 sinf = 2cos (6 + g) . 2
(i) Hence, solve cos@ — V3 sing =1 for 0 <6 < 2r. 2
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Question 10 (12 Marks) Use a SEPARATE writing booklet. Marks

3 . 2 T T
a) If sina= 2 and sinf = 3 where 0 <a<o, and E<B<n,ﬁndtheexact

value of cos(a — f). 4

b) If f(x) =2cos™?! (—%) —sin~1(1 — x?%)

(1) Find f'(x). 3
i

(ii) Hence, prove that f(x) = Py 2
¢) Aplane P takes off from a point B. Itflies due north at a constant angle a to the

horizontal. An observer is located at A, 1 km from B, at a bearing 060° from B.

Let u km be the distance from B to the plane and let r km be the distance from

the observer to the plane. The point G is on the ground directly below the plane.

Show that r = V1 4+ u%2 —ucosa . 3

End of Paper



STANDARD INTEGRALS

cosaxdx

-
sinaxdx

-
sec?axdx

r

Y
e
1
dx
.;az-l-xz
[
dx
J \a? - x?
.
1
dx
J \Nx? - 42
[
dx
J Jc2+oz2

NOTE : lnleogex, x>0

1
= xn+1 ,

nt+l

n#-1;

x>0

1.
= Esmax, a#0

1
=——cosax,
a

1
= —tanax,
a

a>0,

az(

a#0

1
secax tanax dx =Esecax, a#0

x#0,ifn<0

—a<x<a

=1n(x+\fx2—a2), x>a>0

= ln(x+\}x2 +a2)

© 2014 Board of Studics, Teaching and Educational Standards NSW
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Multiple-choice Answer Sheet - Questions1 -5

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4 = (A)2 (B)e6 Q8 (D)o
ACO B @ c O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A® B ¥ cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:

/ correct
Ax Bx c O DO
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