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YEAR 12 Mathematics Ext 2
HSC Course

Assessment Task 3
2015

There are 3 sections

. Multiple choice questions are 1 mark each. Marks allocated to each

free response question are indicated.
Answer the multiple choice section on the response sheet provided.

. Start each section on a new page. You are to hand in the integration

and conics free response sections separately.

5. Calculators may be used
6. Time allowed - 60 minutes plus 5 minutes reading
Topic Mark
1. Integration section including Q1 and Q2 from /22
multiple choice
2. Intégration section including Q3 and Q4 from 120
‘multiple choice

TOTAL /42




Multiple Choice Section (1 mark each)
Answer each question on the multiple choice answer sheet provided.

1. The definite integral

o
1
— dx
xlnx
23
can be written in the form
b
1
—du
u
a
where
(A} u =In(x), a = In3, b = Ind
B u=Inkx),a=3»b=4
€© u=Inkx), a=e’b=e¢et
(D) 1,L=-j-f,a=e3,bme4
2} What is the value of

A} In(d+e)
) 1

© mED

o) In (g) -2



3)

1)

2

P is any point on the hyperbola with equation x2- 2; = 1,

if m is the gradient of the hyperbola at £, then m could be

(A)
(B)
(
(D)

any real number x
—4 < x <4, wherexisreal
—2 <x <2, wherexisreal

x>20rx< -2, wherexisreal

In the equation Ax? + Cy2 = Fif AC >0, A < C and F > 0, then the curve is

(A) an ellipse with a longer axis along the x axis
(B) an ellipse with a longer axis along the y axis
(C) a hyperbola intersecting the x axis
(D} a hyperbola intersecting the y axis
(END OF MULTIPLE CHOICE QUESTIONS)
MARKS
Integration Section (Start a new page)
Find
X
dx 2
V9 — 16x2
Find
2
X
f dx 2
x+1
Evaluate
In3
f xe*dx 3
0



_ A Bx+C
(x+D(x2+1) ~ x+1  x2+1

4)  (a) Find real numbers A,B and C such that

(b) Hence evaluate

[
J (x + 1)(x%* + 1) x

(c) By using the substitution t = tan ‘;E

VA
2
sinx
evaiuate f dx
1 + sinx — cosx
0

5) {a)Given I, = f sin™ x dx, show that the expression for I,, in terms of 1, o

L 1 - —
isgivenby I, = ——cosx sin™ Ix + nn—éln_z

Conics Section (Start a new page)

1) Find the distance between the foci of the ellipse 2x2 4 3y2 = 6

2) Consider the Cartesian Equation 4x? — 9y? = 36. Find
(a) the eccentricity
{b} the foci coordinates
{c) the equations of the directrices

2 2
3) Consider the hyperbola H with equation :—6 = 1
{a) Show that the hyperbola H is satisfied by the parameters

x = 4secO and y = 3tanf

(b) Show that the equation of the tangent to the hyperbola H at the
=1.

xsec8  ytan@
3

point (4sec@, 3tan®) is



4) P (cp. ;57) and Q (cq. g) are points on the rectangular hyperbola xy = ¢?.
Tangents to the rectangular hyperbola at P and Q intersect at R (X,Y).

{a) Show that the tangent to the rectangular hyperbola at (ct. f) s
given by x + t2y = 2ct

2cpg y 2c

(b) Show that X = , —
ptq

T ptq

(c) If Pand Q are variable points on the rectangular hyperbola which move so
that p? + g% = 2, show that the equation of the locus of Ris y? + xy = 2¢?

END OF EXAMINATION
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