SYDNEY TECHNICAL HIGH SCHOOL

MAK YTy

YEAR 12 ASSESSMENT TASK 3

2004

Mathematics Extension 1

(zeneral Instuctions Total marks - 54

» Attempt Questions I — 6

«  Working time - 70 minutes »  All questions are of equal value

«  Write using black or blue 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
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Question 1
2

i) Evaluate cos“‘(cos—{z}
2

iiy Differentiate  a) cos” 3x

b) cos(5x%)

X
¢ ln [x—%ﬁl)

iii) a) Taking x=1 as a first approximation to the root of

x—tan™ (2x) = 0

use Newton’s method once to find a second approximation.

Write your answer correct to 2 significant figures.

b) Explain geometrically why using Newton’s method
for the equation in part a) would not have worked
if we chose x = 0.5 as the first approximation.

Question 2 (Start a new page)

i) Solve e’ =8 giving answer correct to 2 decimal places.

i) Sketch y=4sin™"2x clearly showing the domain and range.

i) Find @) | 9‘5‘
X

d
°) -{9:;2

v} Solve 2ZInx=In{3x+10)

vy Find the general solution of the equation tanx =

_
&
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Question 3 (Start a new page)

sin3x

i) Evaluate ]ym

x>0
ii) Find jsinESx dx

iii) a) State the restricted domain of y = —6x—x* so that it will have

an inverse function of the largest possible domain

which will include the point (-6,0) .

b) Find the equation of this inverse function from part (a),

writing y as the subject.

¢} Find any points of intersection of y = —6x — x* and the inverse
found in part b).
Question 4 (Start a new page)

i) a) Differentiate xcos2x

b} Hence, or otherwise, evaluate .E xsin2x dx

ii) a) Find the stationary points of y = x” Inx and determine their nature.

b} Sketch the curve y = x’ Inx showing clearly its important features.
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Question 5 (Start a new page)

! d
i) Evaluate j 9
{ ‘\/2 _ x2
i)
16 om
9com
9
¢ ]
X
a)  Showthat #=tan™ 2 tan~ 2
X X

b)  Use calculus to find the value of x that maximizes the value of 8.

Question 6 (Start a new page)

d
D Find [—e
V4 -25x*
ii) a) Show that the equation x> —5x+3 =0 hasa root
between x =1 and x =2. Justify your answer.
b) Istheroot of x* —5x+3 =0 that lies between

x=1and x=2 closerto x=1or x=2. Justify your answer.

iii) Solve tan” x-+tan”(1-x)=tan" %
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