GOSFORD HIGH SCHOOL

2009

¢ ASSESSMENT TASK 3
: ‘ MATHEMATICS EXTENSION 1
N Time allowed: 70 minutes (plus 5 minutes reading time)
Name:
General Instructions: MARKERS USE ONLY
e Write using a black or bll..le pen. Section 1: Total
» Show all necessary working.
« Board approved calculators may be used. L Integration
e A table of standard integrals is provided
at the back of this paper. L. Series
) /14
e Attempt all Sections 1 —4 1. Parametric
o Sections are NOT of equal value. Representation
o Starf each Section on a new sheet of
paper. II. Mathematical
‘ Induction
/12
" Section 3:
Inveise Functions
/10
Section 4:
Inverse Trigonometric
Functions
/14
TOTAL /50
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' SECTION 1 (14 Marks) Use a new sheet of papet.

L INTEGRATION

a. Find J cos?3x dx

b. Evaluate, in exact form:
[ x-2xdx

Using the substitution z=1-2x

c. Byusing wu=1+e", show that

3x _ 2
J” PN 1) +1n(e+1]
01+4+¢" 2 2

Marks



Section 1 continned

IL SERIES

a. If a, b and c are consecutive terms in an arithimetic series, show that
e”,e’ and e° are consecutive terms in a geometric series.

b. Find the sum of the first 15 terms of the series:

log,,3+log,, 27 +1og,, 243 + .....

(Answer in exact form)

c. For the infinite geometric series:

4 8
+ + 5
x+5 (x+5)

i Find therlti}nitihg-s-:um when x =5

ii. For what values of x will the above series
have a limiting sum?
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SECTION 2 (12 Marks) Use a new sheet of paper.

Marks
L PARAMETRIC REPRESENTATION

a. Given the parametric equations
x=8 and y=4, 1

Eliminate ¢ to find the Cartesian equation of the parabola

b. Given the parabola x*> =4y

i Show that the equation of the tangent
at the point P(2t,£%) is givenby y=tx—¢

il. Find the equation of the two tangents to the 9
parabola that could be drawn from the point (1,—6)

iii..  Find the co-ordinates of the two points of contact of these 1
tangents.

c. PQap,ap®) and Q(2aq,aq*) are two points on the
parabola x* = 4ay. PQ subtends a right angle at the
vertex O of the parabola.

A)’

P= (2ap,ap2)

(2ag.a4% )0

=Y

i Prove that pg= — 4 - 1

il. Find the equation of the locus of the 2
midpoint M of the chord PQ.



Section 2 Continued

II.

MATHEMATICAL INDUCTION

a. Show by mathematical induction that for all positive integers n >1

cos(x +nx)={(-1)"cosx

Marks
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SECTION 3 (10 Marks) Use a new sheet of paper.

Marks
INVERSE FUNCTIONS
a. Consider the function y =x* -2
1. Sketch y = f(x) showing x and y intercepts. 1
il. Find the largest positive domain for which y = f{x) has an inverse i
function y = f~'(x)
iii.  State the domainof y=f"'(x) | 1
iv. Sketch the graph of y = f~'(x) in this domain 1
b. Given the function of g(x) =2+ 3 forx>3
x —
1. Sketch the function y = g(x) clearly indicating all intercepts and 2
asymptotes.
ii. Find an expression for the inverse function 2
y=g"'(x) in terms of x
iii. Find the x co-ordinate, correct to 2 decimal places, of the point of 2

intersection of y = g(x) and y =g '(x)
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SECTION 4 (14 Marks) Use a new sheet of paper.

Marks
INVERSE TRIGONOMETRIC FUNCTIONS
a. Given that f(x)=3cos™ -J-EC- , evaluate f{/) in exact form i
2
R b. - Find % if y=Qx+1)tan"x
> Find [——% 2
N1—49x7
d. The portion of the curve y = \/1—2 between x=0 and x=2 5
4+x :
is rotated about the x axis. Find the exact volume of the solid
of revolution formed.
e. Let A(x) = sin”'(x + 3)
i. State the domain and range of A(x) 2
" ii. Find the equation of the normal to the curve y=h(x} 2
' at the point where x = -3
iii.  Sketch the graph of y=h(x) 1
f. 2

Evaluate sin[cos“1 (g—) +tan” (—g)}

End of Test



2108 HIGHER SCHOOL CERTIFICATE — STANDARD INTEGRALS

STANDARD INTEGRALS

x"dx

—dx

)

-

e™dx

cosaxdx

sinaxdx

sectaxdx

secax tanaxdx

! )
== " px_1; x20,ifrn<0

1.

= —sinax, a=0
a
1

=——cosax, a0
it .
1

=Etanax, a#0

1
=—secax, a#0
p .

P I S .
= sin 7 a>0, —a<x<a

=In(x+\/x2~a2), x>a>0

= ln(x-i-\/x2 +a2)

NOTE: Inx=Iog,x, x>0
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