St George Girls High School
Year 12

Mid-HSC Course Examination

Mathematics
Extension 1

Total marks - 72
e Attempt Questions1-6
e All questions are of equal value

General Instructions

Working time - 1% hours

Reading time - 5 minutes

Write using blue or black pen.
Board-approved calculators may be used.
A table of standard integrals is provided.
All necessary working should be shown
in every question.

Write on one side of the page only.

e Start each question in a new booklet.
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Question 1 - (12 marks) - (Start a new booklet) Marks
a) Find the value of k 2
log5 — 3 log,16 = log k
27 ) )

b) (i) Express Y radians in degrees. 1

(ii) Find the exact value of 2

(—117r) i (Zn)
cos{—¢ sin{3
. N x+1 . .

c¢) Find the derivative of y = log, (—\/7) expressing your answer as a single

algebraic fraction. 3
d) Find the equation of the normal to the curve y = log,(x? + 2) at the point

where x =1
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Question 2 - (12 marks) - (Start a new booklet) Marks
. 2X
. sin(==
a) Find lim -—-—-——-——-( 2 ) 2
x—0 3x
b) (i) Show that cos4x = 2cos? 2x — 1 1
(i) Hence find [ cos?2x dx 2
log,2 3%
c) Evaluate f 0 T dx 3
d)
The area of the minor sector AOB is 5 cm?.
(i) Find the size of ZAOB 2

(ii) Hence, find the length of the major arc AB (correctto 1 decimal place) 2
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Question 3 - (12 marks) - (Start a new booklet) Marks

a) (i) Show thattheline y =2+ 2x crosses the curve y =In(3x + 4) atthe
point (—1,0) 1

(ii) Find the acute angle between y =2+ 2x and y =In(3x +4) at the

point (—1,0). [answer to nearest minute] 3

b) Evaluate 2

tan %x dx

ENE R
w3

c) Calculate the area of the minor segment cut off by the chord PQ, given the
perpendicular distance from the centre Oto }°Qis 16cm. 3

;
z
i
¢ 2
|

d) Draw a neat sketch of the curve y = In(3 — x) clearly indicating any x,y
intercepts and asymptote(s). 3
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Question 4 - (12 marks) - (Start a new booklet) Marks
d logex
a i) Find — [*-*—-] 2
) @ dx x?2
(ii) Hence, (or otherwise) find the equation of the tangent to the curve
_logex _
y="2 at x=e 2

b) The area between the curves y = cosx and y = sinx from x =0 to x =§ 3

is rotated about the x-axis.

Calculate the volume of the solid formed. [give in exact form]
¢) Forthe curve y = ¢S"* — 1 inthe domain 0 < x < 27 find:

(i) the x-intercepts 2

(ii) the stationary points and determine their nature. 3
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Question 5 - (12 marks) - (Start a new booklet) Marks
a) (i) Sketchthe graphof y = sin2x inthe domain 0 < x < 27 2

[at least § page]

(ii) On the same graph, sketch the line required to determine the number

x
of solutions for the equation > +sin2x =1 2
(iii) How many solutions are there? 1
b) Find: [cos®x.sinx dx 2
i) Prove tan(45°—A) = 1zsin24 where A isacut 3
9 O "~ cos2A e

(i) Hence, using a suitable value for 4, find the exact value for tan 15° 2



St George Girls High School

Year 12 Mid-HSC Course Examination — Mathematics Extension 1 — 2010 Page 7
Question 6 - (12 marks) - (Start a new booklet) Marks
a) Asketchof y =In(x—1) for 1 <x <5 isgiven.
i g
2
(5,In(4)
T O T
1 3 4 5 6 7 8
-2
(i) Show that the point (e +1, 1) lies on the curve. 1
(ii) Calculate the exact area bound by the curve y = In(x — 1), the x-axis
and theline x = e+ 1 3
b) (i) Differentiate xlog, x — x 1
(ii) Hence, evaluate [ f log, x dx 3
c) If y=e*.cosx, find the value of k for which
d?y _dy
— ——'"' =
dx? 2 dx ky =0
is true for all x. 4

End of Paper
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