RANDWICK GIRLS’ HIGH SCHOOL

YEAR 12 - 2908
MATHEMATICS EXTENSION 1

Assessment Task 2

General Instructions:

® & & ¢ & 0

Attempt all questions

Write using black pen

Board-approved calculators may be used

A table of standard integrals is provided at the back of this paper
All necessary working should be shown in every question
Begin each question on a new page.
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Quesﬁon 1:

lim Ssinx

@ Evaluate
x—=0 3x

(i)  Use the table of standard integrals to find J. sec2xtan2xdx

(iii)  The area of the sector of a circle is 8z cm? and the length of the arc
bounded by this sector is %cm . Find the radius of the circle and the
the centre.

att

ed
(iv) Evaluate [ J1-x* dr using the substitution x=sinc
) At any point on the curve y = f(x), the gradient function is given

by %=2sin22x+1. If y=1 when x=n, find the value of

j) when x=2rx.

(vi) TForthecurve y=1+2sinx~2sin’x show %:2005x(1—25inx).

Hence find the stationary poirts in the interval 0<x < % . Sketch

the curve in this interval.
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Question 2:

®
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(@)

Consider the function f(x)=3cos™ (_’25)

(a Evaluate 1 (2)
(b)  State the domain and range of y = f(x)

(¢)  Draw the graph of y= f(x)

Find the area of the region in the first quadrant bounded by the
curve y=4cos™ G—) and the coordinate axes.

(2 Let tano=x and tanfB=y.
Prove using the expansion for tan(a + ﬁ) that

tan™ x+tan™ y = tan| XY
1-xy

(b)  Hence write an expression for 2tan™ x
r

(¢)  Hence showthat 2tan™ (lj +tan™ (—] =
3 7 4
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Question 3:

@ Evaluate log s7 to 3 significant figures.

(i) Find IJ—;rde; using u=¢e"
—e

4x
1-5x%7

(i) Find |
(iv) Find [ 3xe®"'de
) @) Differentiate y = In(1+tanx)

Z sec’x
(b)  Hence evaluate |*
0 1+tanx

(vi)  Find the volume of the solid of revolution formed when the area between
the curve y=Inx and the x-axis and the line x =4 is rotated about the

y-axis.
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Question 4:

®

@i

In the diagram above AB is a diameter of a circle, whose centre is O.
The chord XY passes through M, the midpoint of OB. AX and BY are joined.

(@ Prove AAXM|| AMYB @i,

®) If XM = 8cm and YM = 6cm, find the length of the radius of the circle.  (4)

-D

In the diagram, the 2 circles intersect at A and B, and CAD, CBE, CPK and DKE are
straight lines.

(@) Prove L APC=/LABC )

®) Show that ADKP is a cyclic quadrilateral. 3)
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