St George Girls High School
Year 12

Mid-HSC Course Examination

2009

Mathematics '
Extension 1

General Instructions Total marks - 72

o Working time - 1% hours ¢ Attempt Questions 1 -6

* Reading time - 5 minutes o All questions are of equal value
» Write using blue or black pen.

e Board-approved calculators may be used.

¢ A table of standard integrals is provided.

L ]

All necessary working should be shown
in every question.

Write on one side of the page only.

o Start each question in a new booklet.
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Question 1 - (12 marks) - (Start a new booklet) Marks
a) Differentiate with respectto x 4

(i) e4-x——3

(i) sin(Zx+1)

(iii) log,(cosx)

s (X
im  $n()
lb)— Evaluate o0 2% 2
¢) Find the equation of the fangent to y = xlog, x atthe point x = e 3
3

d) Show that the second derivative of €% is 3x(2 + 3x3)er’ 3
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Question 2 - (12 marks) - (Start a new booklet) Marks Question 3 - (12 marks) - (Start a new booklet)
If 1 (x-9)? find & ) a) Express 300° inradians (in terms of ) 1
: =lo nd —
2) y Be Tzxr1 MY Gy
B+ What is the exact value of sin -2 | 1
. . . . ‘ t is the exact value of sin—7
b)  Aradioactive material decomposes at a rate proportional to the mass at any B «Wha 4
. P s . dm R
time. The rate is given by the equation T km where m is the mass of
the material present after ¢ years, and k is a negative constant,
. . . d . o
(i) Show that m = mye® is a solution of the equation d—T = km, where ¢) Find the exact value of tan 75 2
m, is the amount present at ¢ = 0 2
(i) A mass of 60 grams of this material given in the data above . -
decomposes to 50 grams in 10 years. d) Find:
: _ _ ' 2
5 i sin 5x dx
() Showthat k = '1'16 log, < 2 ® J
(B) Find, to the nearest year, the time it takes to reach one half of its (i) [e™ 5 dx , 2
mass (that is, the half-life). 2 '
(y) Find the rate of decomposition at this time (in f), giving your o Gid) Zx dx 2
answer correct to two decimal places. 1 X543
KA 2 % . 2
D (0) Jsec® > dx

4 3
c) Ifcosd= 3 and sinB = P and A and B are acute, find sin(4 + B) giving
your answer in simple surd form.
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Question 4 - (12 marks) - (Start a new booklet)

cos 26

a) Show that o5 B—sing

= cos 8 +sinf

lim 1-cosx __ 1
-0 x2

B By multiplying top and bottom by 1 + cos x, show that N

¢) The diagram shows the graph of y = log, x between x =1 and x = 8.The
shaded region, bounded by y = log, x, the line y = 3, and the x and y axes,
is rotated about the y-axis to form a solid.

1‘3

1 '] 2 3. 2 L Py 7_;;
/\ 23 4 ¥ ¢ 7 ¢

(i) Show that the volume of the solid is given by V = [, 03 e¥n4 dy

-
i
!

(if) Hence find the volume of the solid.

d) 3R cm The length of the arc between two spokes
on a car's steering wheel is 38cm. Each

spoke is 20cm in length.

Calculate the angle 8 between the spokes
correct to the nearest degree.

Not 4o scale

Marks
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Question 5 - {12 marks) - (Start a new booklet) Marks
I'n= X
a) 3 | ':} = lan The diagram shows the curves
| y=tanxandy = 2sinx for
0=x< z
! 2
T 3 = asin X
qd |
J
| l
;’ﬂ !
;‘ﬂ' > X
i
|
[
(i) Show that the coordinates of 4 are (g, x/§) 2
" d
(ii) Show that = (log, cosx) = —tanx 1
(\ili), Hence find the area of the shaded area in the diagram. 3
b) Solve c052x=—~% 0<x<2m 3
¢) Sketchthegraphof y =3sin2x, 0<x <2m 3
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Question 6 - (12 marks) - (Start a new booklet) Marks

Consider the curve y = xe*

(i) Find the first derivative. 2
(i) Show that the second derivative is (2 + x) e* 2

(iii) Show that there is one stationary point and determine its coordinates

and nature. 2
(iv) Find the coordinates of the point of inflexion. 2
(v) Given y — 0 as x - —oo, sketch the curve, then write down its range. 2
(vi) Hence using a transformation sketch y = —xe = 2

End of Paper
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