Year 12 Extension 2 Mathematics
Term 2 Assessmnent 2007

Time allowed: 7 O minutes.

All questions T2 be attempted.

START EACHL QUESTION ON ANEW PAGE

Question 1 (10 ymarks)

a. The graph of ¥ =f(X) is sketched in the diagram shown.
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Copy this graph and draw neat sketches, on separate diagrams, showi "
features, of grams, showing all the main

G) y =)
(i) y = f(=%)

@ii) y= )

@) y=lr@r
V) y=/(®

b. Draw a neat sketch, showing the main features, of the graph of y = cos(sin™ x)



Question 2 (15 marks)

a. Theregion R in the first quadrant bounded by the curve y = x(4 — x?*) and the

« - axis is rotated about the line x = 2 to form a solid of revolution. Use the method.
of “cylindrical shells” to find the volume of the solid.

b. The region bounded by y = 4x — x* and 0 < x <4 is rotated about the y-axis.

The solid so formed is sliced by planes perpendicular to the y-axis. Express the areas
of the cross-sections so formed as a function of y and hence find the volume of the
solid. : ,
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The diagram shows a solid with its base in the x-y plane. Every cross section
perpendicular to the y-axis is a square. One part of the base is the segment OAB

) of the parabOla x? =2y cut off by the line y = 8. The other part of the base isa

semicircle with diameter AB. _ )

Consider a slice of the'solid of width &y and perpendicular to the y-axis as shown.
(i) Find an expression for the volume 5V of S in terms of x and &y .

(ii) Find the volume of the solid.



Question 3 (18 1marks)

a. Using the substitutionu =x + 2, or otherwise, find IJ—;:___ .
x°+4x+3

b. Find using the substitution u =e” .
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Eval z & using t = tan >
c. Evaluate fl-l-cosx-i—sinx g 5

6x+4
(x+2)(4-3x%)

d. Using partial fractions, find j

e. Find jtan‘ x dx

£ (i) 1, = r x(Inx)" dx for n a positive integer show that
]

2
[
In = —'2—- - II’I-].
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(i) Hence evaluate E x(lnx)? dx

END OF EXAMINATION
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