SYDNEY TECHNICAL HIGH SCHOOL

MATHEMATICS EXTENSION 2

HSC ASSESSMENT TASK

JUNE 2010

General Instructions:

Working time allowed — 70 minutes
Write using black or blue pen

Approved calculators may be used

A table of standard integrals is provided
All necessary working should be shown
Start each question on a new page

Attempt all questions.
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Question 1 (15 marks) Marks

1
eX+e™*

a)  Find [ dx

k4

- dx
b) Evaluate |? ————
0 1+cosx+sinx

in—1
) Find [T dx

d) i) Find real numbers a and b such that

S—-3x a bx+c

(x+1)(x2+1) T x4l xP41

o 5-3x

11) Hence find fm
e) Find { cosec x dx
Question 2 (14 marks)

a) The points P(Zt,-zt-) and Q(Zs,%) lic on the hyperbola xy = 4.
(t#0,5#0,t% # s%).
i) Prove that the equation of the tangent to the hyperbola at the point P is
x4+ t2y =4t
ii) Prove that the tangents at P and Q intersect at
MG

iii)  Suppose that s = —1—1 Prove that the Jocus of M is a straight line and state any

restrictions that may apply.

b) Sketch without using calculus showing all important features:

y = sin~(sinx) Di-n<x<m



Marks

c) The equation x3 + x2—2x+1=0 has roots @, 3, v. STANDARD INTEGRALS
i) Show that @, 8,y are not integers. 2 1
n _ 1 . .
i) Find the monic equation with roots &« + 1,8 + 1,y + 1 2 jx dx e X onE-L x#0,ifn<0
iil)  Hence using both polynomials above or otherwise find the
value of (@ + B)(a +¥y)(B +¥) 2 j%dx lnx, x50
Question 3 (15 marks)
1
a) Consider the polynomial P(x) = x* 4+ 2x3 +x2 -1 je“ dx = Ee“‘, az0
It is given that one zero is _lziﬁ. Find the other 3 zeros. 3
Jcosaxdx :%sinax, a#0
b) The curve y = f(x) = loie % is shown below.
. 1
)’,l NOT TO SCALE jsmaxdx =-—cosar, a#0
2 1
jsec ax dx :Etanax, a#0

1
jsecax tan axdx = secax, az

’ 1 1 x
dx =~tan"! 2, ¢
ja2+x2 a a’ #0

-1X

1 .
j——_2 2d)c =sin""=, a>0, ~a<x<a
Vva©—~x a

Given the maximum turning point is (e, i), sketch the following curves showing

. . 1
essential features, using at least ; page for each.

i) y=fx+1) 1 . _
i y=fdxD 1 j——-—mdx :ln(X+\/x -a ) x>a>0
1 .

i1i) =25 3

1
J———z > dx = ln(x + m)
Vx‘ +a C
c) ) Given c0s36 = 4c0s36 ~ 3cosf, deduce 8x® — 6x — 1 = 0 has
solutions x = cos@ where cos36 = % 2 NOTE : Inx= log,x, x>0

i) Find the roots of 8x3 — 6x — 1 = 0 in the form cos@. 3

T 2m 4w
1ii) Hence evaluate cos 5 oS cos—— 2
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