Topics: Induction, Integration by substitution, Polynomials, Inverse functions and

Circle Geometry

Instructions:

SYDNEY GIRLS HIGH SCHOOL

n

YEAR 12 EXTENSION 1
MATHEMATICS

ASSESSMENT TASK 3

June 2010

Time allowed: 75 minutes
Plus 5 minutes reading time

¢ There are Five (5) questions. Questions are not of equal value.

e Attempt all questions.

» Show all necessary working. Marks may be deducted for badly arranged work.

* Start each question on a new page. Write on one side of the paper only.

Student Name: ...

Teacher Name : .

QUESTION ONE (14 marks)

a) i) Show that the equation x> +x—3=0 hasa root between
1.2 and 1.3

if) Taking 1.2 as the first approximation to the root,
use Newton’s method once to find a second approximation
correct to 3 decimal places.

b} Find J.xx/16+x2 dx ,using the substitution # =16+ x?

c) The roots of x* —x*~5x+2=0 arec,f and y.
Write down the values of :
i) af+ay+py
i) afy
ili) Show that f+y=1-«

iv) Find the value of ,B;7+y+a+a+,8

B /4

d) Find the general solution of sin@=+/3cosd




QUESTION TWO (14 marks)

. dx
a) Find '{1—_;4—362

b) Given f(x)=log,(x-3)
i) find f1(x)

ii) State the domain and the range of /~'(x)

- ¢) i) State the domain and range of y=3cos™'(x~2)

ii) Hence or otherwise sketch y=3cos™(x~2)

-~ d) Differentiate y=cos“1[—1—]
x

i)Copy the diagram onto your agswer sheet
ii)Find the size of Z4CD.

QUESTION THREE (14 marks)

a) Evaluate j':\/16—x2 dx using the substitution x=4sing .

b) Differentiate y=2sin™!4x++1-x>

. ¢) AC istangent to the circle 4BDand EF is a tangent to circle 4BC.
i) Draw a neat sketch of the diagram on your answer sheet.
it} Prove that EF || 4D

d) Use the method of mathematical induction to prove that 4x6" +1is a
multiple of 5, for all positive integers.

e) The region bounded by the curve y=%, the x-axis, x=0and
9+x
x=+/3 is rotated about the x-axis. Find the volume of the solid of
revolution.

(2)

(3)

(3)




QUESTION FOUR (13 marks)

a) The polynomial P(x)=ax®+bx?—~8x+3 has a zero at x=1 and has a
remainder of 15 when divided by (x+2).

i) Find the values of o and » (2)
ii) Hence factorise P(x) fully (2)
i)  Draw a neat sketch of y=P(x) (1)
iv)  State the values of x for which P(x)>0 (1)
b) Evaluate L. using the substitution u=1log, x. (4)
1 x(1+2log, x)* ¢
¢) The chord AC passes through the mid-point of OB. If AE =12cm and
ED=16¢cm,
i) Copy the diagram onto your answer sheet.
it) Find the length of the diameter BD . (1)

fiiy  The length of EC. (2)

QUESTION FIVE (15 marks)

a) Differentiate 2xsin™'3x

b} Prove that tan™! (%) +tan ™! [%) =

0

- dj| 2x X
c) i) Find a{*_-4+x2 +tan 15}

i) hence, evaluate jj@;fx—z)z
X)W

d) Solve 4x®—-12x2+11x—3=0, if the roots are in terms of

an arithmetic series.
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