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Year 12

Mid-HSC Course Examination

2014

Mathematics
Extension 1

General Instructions

Working time - 90 minutes
Reading time - 5 minutes
Write using blue or black pen.

Atablé of standard integrals is provided.

Board-approved calculators may be used.

Total marks - 61

Section I: 7 marks

* Attempt Questions 1 -7
» All questions are of equal value
o Use the multiple choice answer sheet provided

Sectlon1I : 54 marks

* Attempt Questions 8 -13

¢ All questions are of equal value

‘s In Questions 8 - 13, show relevant
mathematical reasoning and/or calculations
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Section I

7Marks
Attempt Questions 1~ 7

Use the multiple choice answer sheet provided for Questions 1-7.
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1. logy5= . . —_—

™
®
(©) 3In5
(D) 5In3

lim Ax
x =0 sinS5x

2. Which is the correct value of

@ o0 Q
® 1
© 3
(D) 4

1
3.  What s the period of the curve whose equation is ¥y == (cos*x — sin?*x)?
p q :

Gy

[N RS ]

" (B)

©
D) 2n

3
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Section I (cont'd)
4.  What is another expression for sin(x + y)?
- (v-—/"_"dﬂﬂﬂm ) 7\-\

“ -Z
®
© -%
® 5

(&) cosxcosy+ sinxsiny
(B) cosxcosy —sinxsiny

(C) sinxcosy + sinycosx

(D) sinxcosy — sinycosx

x
What is the domain of y = 3 cos™* 57

(A) -Tr<x=<m
(B) —2r<sx<2m
© —-1<sx<g1

D) —2<x<2

3
Which of the following is the exact value of L

vz

2

é‘
xR
|

If f(x) = e¥** then its inverse function i) is

(A). f7(x) =log, x — 4
(B) £7H(x) =log, x +4

(© flx)=ert

D) fHx) =e**

End of Section I



St George Girls High Schoal . '
Year 12 Mid-HSC Course Examination - Mathematics Extension 1~ 2014 Page 4

Section Il

54 marks . :
Attempt Questions 8 - 13
Start each question in a new booklet.”

In Questions 8, 9, 10, 11, 12 and 13 your responses should include relevant mathematical
reasoning and for calculations.

.. Question8 (9 Marks) Usea SEPARATE writing booklet. Marks

Ay
a) Find ir if

) er
O y=grax
(i) y=e'"%cos’x . | 2
' dy | . , : v .
b) Express 2z simplest form, in terms of the sine ratio only 2
y = log,(tan 3x) .
. - n .
c¢) Differentiate tan®x and hence find f * tan?x sec?x dx - 3
0 .
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Question 9 (9 Matrks) Use a SEPARATE writing booklet. , Marks
a)  Find the acute angle, to the nearest minute, between the curve y = x? and the line
5x — y — 6 = 0 at the point of intersection which is furthest from the origin. 4
1 ) .
b) Iftan(A+B)=x and tanB =2, express tan A in terms of x. 2

NeT To ScALE

D K= — —

ABCD is asquare and CDX is an equilateral &iangle.
AX has been joined,

Find, stating all reasons, the size of £XAD .
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Question 10 (9 Marks) Use a SEPARATE writing booklet.

1+e">-

N . I
a) Find oz S asingle fractionif y=In (1-e"

b) Find

) f £o177% gy

L
7 2x

(i) f 1= 3.2 dx [leave your answer in exact form] .
o 1—

¢) State the domain and range of y =4sin™* 6x .

Marks
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Question 11 (9 Marks) Use a SEPARATE writing booklet. Marks
a) !T v
(_/. ) )/
/ ¢
> %
The diagram shows the graph of y = = + 3sin™! 2x
(i) Whatare the co-ordinates of B which lies on the y axis. 1
(ii) Find the equation of the tangent to y = m + 3sin™* 2x at the point B . 3
2tan A - '
b) P the identi —— = i . 3
) Prove the identity TrGnZd sin 24
2

z

In the diagram PY and QZ are parallel. Theline QZ bisects ZRQY .

Prove PQ = QY.

Nor' 7o <cALE
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Question 12 (9 Marks) Use a SEPARATE writing booklet. . Marks
a) Thecurve y = 2%is rotated about the x axis between x =1 and x = 3.

(i) Write the volume as an integral, 1
volume

(ii) Use Simpson’s Rule with 3 function values to find an appréximation of the

volume formed [leave your answer in terms of n}. 3
) 1 1 .
b) () Prove 3 + 7 €08 20 = cos?8. 2
T
: 1
(i) Hence, or otherwise, evaluate f cos?0 df . 3
0

»3¥Ueorge LIrls HIgN SCROOL

Year 12 Mid-HSC Course Examination - Mathematics Extension 1 - 2014 Page 9
Question 13 (9 Marks) Use a SEPARATE writing hooklet. Marks
a) 3
SCALE
Find the value of the pronumeral, stating all reasons.
b) Find the exact value of sin (2cos~1 g) . 3.
¢) Graph y=3sec?2x for —w <x <7, useatleast % a page. 3

End of Paper
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Section 1

Multiple-choice Answer Sheet - Questions 1 - 7

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

Sample 2+4 = (A)2 (B) 6 )8 (D)9

. AO B @ 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 O 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:
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