South Sydney High School
EXTENSION I MATHEMATICS
2008
HSC Assessment Task 2

Name: Teacher:

Question 1:

(a) Solve the equation 2 M(3x + ) ~I(x + 1) = I(7x + 4)

b) Evaluate

0 ]Z—X dx

2
X +1

(1)) ’]sinz X dx
0

(iii) I XZZX 4dx Useu=x"-4

(©) If y = cos(In x) find:

L&
T dx

Xx2+1

(d) Differentiate y = o 1

with respect to x.
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Question 2:

(a)
(i) Draw a neat sketch showing the graphs of y = & and y = & + Z on the same diagram.
(i) Find the coordinates of the point(s) of intersection of y = ™ and y=e+2
(i) Find the area bounded by the y-axis and the two curves y = e and y = & + 2
Give your final answer correct to 2 decimal places.
®)
0] Prove that 8 cos'x = 3 + 4 cos 2x + cos 4x,
(i) Sketch, on the same diagram, the curves y = cos x, y = cosx, for 0 <x < %— .
(i) Find the area enclosed between these curves
(@iv) Find the volume generated when this area is rotated about the x-axis.

(c) Ordinates are drawn from AZ 0) and Q(2, 0) to intersect the curve y = % at Rand Srespectively.

) Find the exact value for the area bounded by the curve y = %,
the xaxis and the lines PRand Q5.

(i) Use the trapezoidal rule with one interval to find a rational
approximation for this area.

(iii) A tangent is drawn to touch the curve y = ;1(- at the point Ton it where x = 1-;—.

This tangent cuts PRand QSat L and Mrespectively.
Find the area of the trapezium PQML.

@iv) Hence show Tha'r—g- <log, 2 < -i—
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Question 3:

(a) How many arrangements of the letters of the word HOCKEYROO are possible?

(b) Annie is to celebrate her 18th birthday by having a dinner party for herself

and IZother people. Annie is fo sit at the head of the table.
@ In how may ways can the people be seated round the table?

(ii) If there are six men and six women at the party, and Annie
decides to seat the men and women alternately, in how

many ways can this be done?

(c) Five travellers arrive in a town where there are five hotels.

0] How many different accommodation arrangements are there if there

are ho restrictions on where the travellers stay?

(i) How many different accommodation arrangements are there if each

traveller stays at a different hotel?

iii) Suppose two of the travellers are husband and wife and must go to

the same hotel. How many different accommodation arrangements are
there if the other three can go to any of the other hotels?

(d) The diagram above shows the circle X° + )7 = 36. The point S(x, y) lies on the circle in the first quadrant,

Qis the origin, (4, 0) lies on the x-axis and T(0, 2) lies on the y-axis. The size of £ ROSis o radians,

where O< o ¢ 1.
2
(i) Show that the area of triangle SORis /2sin a.

(i) Hence show that the area, A, of the
quadrilateral ORSTis given by:

A = 6cos a:(2tan a +1)

(iii) Find the value of tan o for which the area Aisa
maximum,
(iii) Hence, show that for this maximum area, the

coordinates of point Sare (%\/5 —15£\/5 )
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STANDARD INTEGRALS

J.x"dx = I x™ ne—1; x=20, if n<0
n+1
1
I—dx = Inx, x>0
x
ax ] ax
Ie dx = —e%, a#0
1 .
J-cosaxdx = —gsinax, a=0
a
, 1
_“sznaxdx = ——cosax, az0
a

1
Jseczaxdx = —tanax, a#0
a

1
Isecaxtanaxdx = —secax, az0
a

I ! dx = itan_I—JE, a#0
a’ +x a a

J.%dx = sin_li, a#0, —a<x<a

2

I-——I = & = In(x+Vx’=a?), x>a>0
2

J._—z—]—_zdx = In(x+vx? +a?)

NOTE: Inx = log.x, x>0
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