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General Instructions
e Time allowed — 70 minutes

o This paper has four questions
e Attempt all questions

e Answer all questions on the pad paper provided

e Begin each question on a new page

e  Write your Student Number at the top of each page

lathematics Extension 1

o Mathematical templates, geometrical equipment and approved scientific calculators may be

used

e A table of standard integrals is provided

Question Caiculus Communication Reasoning Marks
1 12 /3 /12
2 2 /3 2 /12
3 /5 6 /12
4 /5 /1 4 /12
TOTAL /15 7 /12 /48
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Total marks — 48
Attempt Questions 1-4

Answer each question on the pad paper provided.
Write your student number at the top of each page.
Begin each question on a NEW page.

Marks
Question 1 (12 marks)
() Ifa, fB,and y arethe roots of P(x)=2x" —x? —8x + 4, find 5
@B a+B+y
(i) af+pBy+ay
(i) afy
iv) a®+p*+9?
() (i)  State the domain and range of the function f(x)=3cos™ 2x. 2
(i)  Draw aneat sketch of the function f(x)=3cos™ 2x, clearly labeling 1
important features.
N
(c) Find the exact value of J —_— dx. 2
o /16 - x?
. x+1
(d) A function is given by the rule f (x) = 5 2
X+
Find the rule for the inverse function f~'(x).
End of Question 1
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Marks
Question 2 (12 marks) Begin a NEW page.

(a) (1) Sketch y =3sinx and y=x for 0 < x <27 on the same set of axis. 1

(i) By considering f (x) = 3sinx — x, show that the curve y =3sinx 1
and the line y = x meet at a point P whose x coordinate is between
x=22and x=2.4.

(i)  Using one application of Newton's method, starting at x = 2.3, find 2

an approximation for the x coordinate of P. Give your answer to
two decimal places.

(b) (i)  Find the exact value of tan™ (\/3 )— tan™ (- 1). 1

(i)  Hence or otherwise, find the area bounded by the curve y = P 2
+ X
the x-axis and the ordinates x =—2 and x = 2+/3 .
. a3
(c) Find the exact value of cos| sin™| — 71 2
@ ()  Given P(x) =x +3x" —10x—24 ,showthat (x+72) isa 2
factor of P(x) and express P(x)as the product of its linear factors.
(i1) Hence solve the inequality X+ 35— 10x > 24 1
End of Question 2
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Marks
Question 3 (12 marks) Begin a NEW page.

() Use the substitution # =1 — x to find the exact value of J x4l —x dx.

0

(b)  Atany point on the curve y = f (x) the gradient function is given by 4

P _ 2cos’x +1. If y =7z when x = 7, find the value of y when x = 27 .

(c) (1) Use long division to show that 1
3 2
x —.2;»:2 +3x—-1 _ X—2 + 25
x +3 x +3
(ii)  Hence find an expression for 2
3 2
J X —2;>c2 +3x—1 dx
x +3
(d)  Use an appropriate compound angle formula to {ind the exact value of 2

1] . -1
-~ -+ —
cos(tan 5 sin 4)

End of Question 3
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Marks
Question 4 (13 marks) Begin a NEW page.

d
a i Find — (xtan™" x). 1
@ @ - )
1
(i1)  Hence or otherwise find the exact value of J tan”' x dx. 3
4]
(b) Use the substitution « = ¢” or otherwise show that | 3
Inl0
_3 dx =6In2
[+2e™

Question 4 continues on the next page
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Marks
Question 4 continued.

(c)
y=fx) |3x
*———n—.‘__-‘-.’-\-- E
i X
: : A ' ' : - i 1
i
The graph shows the curves y = f{x) and its inverse y =7 'l(x) where
Ax) = —4sin”'x
(i) Find the exact value of x where the curve y = f{x) cuts the x axis. 1
(i)  Find the equation of the inverse function y = f 'l(x) . 1
(iii)  Explain why the area bounded by y = f{x) in the first quadrant is 1
given by
s
Area = j sin (%——%} dx
0
(iv)  Find the exact value of the area. 2
End of Paper
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STANDARD INTEGRALS

-
1 .
x" dx =——x"" mz-1, x20,ifn<0
J n+li
rad
—dx =Inx, x>0
Jx
ax 1 ax
e™ dx =—e% ag=0
a
I .
cOs ax dx =—ginax, a=#=0
a
. 1
sin ax dx =——cosax, azx(
a
5 1
sec” ax dx =—tanax, a={
a

1
secaxtanaxdx =—secax, a=0
a

Jw—l—dx =~ltan" i, a#0

a’ + x? a a
J—————l ax
Jat —x?
JxE—a?

I
——d

NOTE: Inx=log, x, x>0
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