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Mathematics Exte_nsion 2

General Instructions

Reading Time — 5 minutes

Working Time — 3 hours

Write using black or blue pen

Board-approved calculators may be

used )

e A table of standard integrals is
provided at the back of this paper

e All necessary working should be

shown in every question

* Complete each section in a separate
booklet

All questions are of equal value
Total Marks — 100

Attempt Questions 1 — 16
Questions 1 to 10 are multiple
choice questions

Questions 11 to 16 are worth 15
marks each.

TABLE OF STANDARD INTEGRALS

_[x"dx = 1 LT |
n+1
—dx = Inx, x>0 Note: Inx=log,x, x>0
1 u
_fe“”dx = —e”, a0
a
Icosaxdx = —sinax, a#0
a
J.si_naxdx = ——cosax, a=#0
Iseczaxdx = —tanax, a#0
Jsecaxtanaxdx = —secax, a#0
s = Lan® a0
at+x a a’
L & = % ax0

1 dx = ]n(x+xjx2—a2), x>a>0

Il

! dx In(x+m) :
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5 241 isarootof the equation x% + bx +c = 0.

1 w=1+iandz=-1++3i. The complex number%inmodulus argument form is ‘
EESEEESESSES o The values of b and c are:
1. s 1 sn ) A b=4andc=5 . B.b=-4andc=-5
A, 7 cis (- 1—2) B. 7 s (1—2)
, . - : : C. b=—4dandc="5 D.b=2andc=1
s (5T . I '
C. VZcis (12 . D. 7z s (E)
| . : ~ 6. The polynomial equation x* —3x” ~x+2 =0 has roots o, 4 and y . Which of the
2 im ' . . 11 .1 I
20 sinT following polynomial equations have roots ot ﬁ and —}:? :
(A) £ =2 -3x+1=0 (B) & -2x"-3x+1=0
. x 2
¥ A. 2 B. ; ,’
C. 0 D. o (©) 2 - 354120 i (D) 2% =222 —3x+1=0
3.  The eccentn'citjl of the general hyperbola
L B2 )
o T pr = Lisgivenbye? =1+ e : _ 7 \What s the derivative of sin™ x—/1-x* ?
The limiting position of the hyperbola as the eccentricity tends to infinity is
. . ’ ) /1 +x ‘B) Vit+x
A. Circle B. They axis (A) (

.

1-x

. : o 1+x
C. Thex axis D. Ellipse (@] 11+x . by —

v
|
=

4 [cos*0de is

A. %‘9' +C . B. M+ C Il . ‘
4
C. sing — 220 1 ¢ D. —cos0 ++C
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2

8 1 The diagram shows the graph of the function y = f(x).

y .
4  The region enclosed by y =sinx, x=0 and y=11s rotated around the y-axisto . .~ v
3 ) 9 produce a solid. The volume of this solid is given by the expression. /
ol i .
1+ L : n :
ey sy A J22mxsinx dx . B. fz2mx(l-— sin x) dx -
4 3 2 A/ 1 2 3 a :
1 . 1
2+ . :
. C.f nx? sin? x dx D. ] nsin~ty dy
i 0 0
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‘Which of the following is the graph of y =/ f(x) ?
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Question 11

a) Integraté 2
J‘ dx :
VEtdx—o?

b) Evaluate the definite integral 3

3
f—x x+1) dx
-1

9 @ ghow that f: 1::2:2 - dx=g 2
(i) Show that f: f(xX)dx = foa fla—x)dx 2

(iii) Using parts (i) and (ii) or otherwise, find the value of the definite integral 2
T xsinx
f Tz e
o 1+cos*x

d) Let a, 8,y be the roots of the equation

x3-3x2+5=0

(i) Find the equations whoserootsarex — 1, — 1,y - 1 2

(if) Find the equation whose roots are 1
a?,p% and y?

(ifi) Find the value of a3 + 3 +¥3 , 1
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Question 12

a The diagram shows a sketch graph of a function
y=f(x)

q
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RO ARy Ry S |

On separate diagrams, sketch

O y=Fan

@ y=Jf@
@) y*=F0)
@) y=flxl

W y=h{fk)

Question 12 continued onto the next page
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The ellipse z—z + %; = 1 has foci S: (ae, 0) and S'(—ae, 0), with

. . . . a ) a
correspondmg directrices x = = and x =— >

The point P: (xg, ¥o) is on the ellipse. The horizontal line through P meets
the dlrectnces at M and M’ as shown in the diagram below.

Show that the equation of the normal to the ellipse is

a2y,
Y—Yo =—52—xo- (x —xp)

The normal at P meets the x axis at the point N. Show that the coordinates of 2
the point N is (e? %, 0)

PS _ NS :
Show that — = ~= ) 2
‘ Ps’ NS

Let ¢ =2S'PN and B=ZNPS. ’ 2.

- Using sine rule to triangles S'PN and NPS , Show that

a=p
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Question 13
a Sketch the region in the Complex plane where the inequalities

i
jz—1—i]|<2 and arg(z—1—1i) <3

b ® Expand (cos8 + ising)® and using De Moivre’s theorem show that
sin50 = 16sin50 — 20sin30 + Ssind

i  Deduce that x = Sinl% is aroot of 16x% — 20x3 + 5x — 1 = 0 and show

: ., m , ~3m L . —3T
that the other three roots are sin—,sin—— and sin——
(i) Find p(x), where 16x% — 20x3 + 5x — 1= (x — l)p(xj
(iv) Show that p(x) = (4x? + 2x — 1)

() Hence find the exact value for sin %

Question 13 continued onto the next page
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C The area bourided by y = (x —2)? and y = x + 4 is rotated about the y
axis

-2 o =2 - [}

Using the method of cylindrical shells, find the volume of the solid generated. 4

See next page for question 14

11
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Question 14

a @

(i)

b ©

(@ii)

®

(i)

Show that if & is a root of multiplicity m for P(x) = 0, then a is a root of
multiplicity m-1 to P'(x) =0

P(x) = x* +x3 — 3x% — 5x — 2, has a root of multiplicity 3.

Find this root and factorise P(x)

. ) 2 2
Show that if y = mx + k is a tangent to the ellipse % + % =1, then
m?a? + b? = k?

2 2
Show that the tangents to the ellipse ;—5 + Z—e = 1 from a point (4,5) are at right

angles.

Sketch the graph of y = e“°%*, by carefiilly considering the graph of

y=e*andy = cosx.

P (cp,f—) and Q (cq,—c—) are points on the rectangular hyperbola xy =c*
p q

Show that the equation of the chord PQis x + pqy = cp + ¢q

Find the locus of the mid points' of the chords that pass through the point .

HSC MX2 Trial HSC Examination 2013

12




St Catherine’s School Waverley

HSC MX2 Trial HSC Examination 2013

Question 15

a

by

®

®
(i)

Show that a + b? = 2ab, for all real numbers a and b. 3

And hence deduce that (a + b + ¢)2 > 3(ab + bc + ca)

Uselnt = flti dx for t > 1 and figures representing suitable areas to deduce 3
that '

11<lt<1t1
—yshtss (-9

Forx > 0, let f(x) = x"e™*, where n is an integer and n > 2

¥y
0 a [ x
Show that " (x) = e ™x™?(x? — 2nx +n(n — 1)) ' 2

The two points ony = f(x ),where x = a and x = b shown are points of 3
inflexion. Find a and b intermsof n

IfI, = foa(a2 — x2)"dx forn = 0. 4

2.
Show that I, = ~-= I, _,

13
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Question 16
a) Consider the function f(x) = 2 cos™* % —sin”1(1 - x?)
(i) Show that f'(x) =0 ‘ . 3
(i) Hence show that f(x) = g o 2
b) (1) 1 T [ 1 1 ] 3
Show that N =i~ T
(r) r—1 r—-1) --(r—l)
(ii) Hence show that if m is an integer withm = 7 2
1 1 1 r 1
o et = p——
r * r+l * m r—1 m
r r r r=1)J

Question 16 continued onto the next page
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0) The base of a solid is enclosed by the curvés y= 2(2 - x) andy =

~J1—(x—1)2as shown. Cross sections perpendicular to the x axis,
at a distance x from the origin are triangles whose base is on the base of
the solid and whose height is x.

06

-1

(i) Show that the volume of the solid is given by 2

22 X%
Jo %% =5 +2,/1 (x—1)2 dx
(ii) Hence find the volume of the solid 3
END of PAPER
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Multiple Choice Answer Sheet
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