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NORTHERN BEACHES SECONDARY COLLEGE

MANLY SELECTIVE CAMPUS

HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

2019

Mathematics Extension 11

General Instructions Section I Multiple Choice
= 10 marks
= Reading time — 5 minutes = Attempt all questions
=  Working time — 3 hours = Allow about 15 minutes for this
=  Write using black pen section
= Write your Student Number at the top
of each page Section II — Free Response
= Answer Section I- Multiple Choice on = 90 marks
Answer Sheet provided = Each question is of equal value
= Answer Section II — Free Response in = All necessary working should be
a separate booklet for each question. shown in every question.
= NESA approved calculators and = Allow about 2 hours 45 minutes
templates may be used. for this section
Weighting: 30%



Section 1: Multiple Choice (10 marks)

Indicate your answer on answer sheet provided.

Allow approximately 15 minutes for this section.

Q1. A mass of 5 kg moves in a horizontal circle of radius 1.5 metres at a uniform
angular speed of 4 radians per second. What is the centripetal force required for
this motion?

A. 40N
B. 80N
C. 120N
D. 160N

Q2. Find J &

Q3. What is the equation to the chord of contact to the ellipse ox” + l6y2 =144
from the point (8,6)?

A. 3x+4y=06
B. 3x tey=2

C. 9x + 16y = 144
D. 6x + 8y =12



Q4. Inthe Argand diagram ABCD is a square and the vertices 4 and B correspond the
complex numbers @ and z .

Which complex number corresponds to the diagonal BD?
A (@=2)1-)
B. (o-2z)(1+)
C. (GE-o){d+)

D. (w+2)(1-1)

Q5. The polynomial P(x)= ¥ +2x> —5x+7 hasroots a, 3 and y.
Which polynomial has roots o+ 1,3 + 1 andy+ 1?

A X —x+6x+13=0
B. X —xP—6x+13=0
C. ¥ -x—6x-13=0

D. x 4x—6x-13=0



Q6. What is an expression for the constant B such that P(x)= (x — oc)2 Ox)+Ax+B ?

B=P(a)
B=P(a)
B=P(a)— a P(a)
B=P(a)—a P(x)

o 0w »

Q7. Let w be a complex cube root of -1. The value of (1 + w — (»2)3 is:

A. 1
B. -1
C. 8
D. -8
Q8. The equation ad + Y 2 is an implicit function in x and y.
y o x

Which graph represents this implicit function?




Q9. The diagram below shows the circle x* + y* =a’.

v

Solid 4 is formed by rotating the area enclosed by the circle around the line x =2a.

The volume of solid A is V4

Another solid, Solid B, is formed by rotating the area enclosed by the circle around
the line x =4a.

The volume of solid B is Vp

Which of the following gives the correct volume of solid B?

A, V=2V,
B. V=4V,
C. V=8V4
D. Ve=16Vy4



Q10. The graph below shows y = f(u).

The function &(x)is defined as g(x)J f(u) du .
0

Which of the statements below is true?

A.

B
C.
D

2(0)=0and g'(0)=0
2(0)>0and g'(2)=0
g"(0)=0and g'(2)=0

g">0andg'(2)=0

End of Multiple Choice




Section II Total Marks is 90

Attempt Questions 11 — 16.
Allow approximately 2 hours & 45 minutes for this section.
Answer all questions, starting each new question in a new booklet.

All necessary working must be shown in each and every question.

Question 11. — Start New Booklet 15 marks
a. 1 Express z=2-24J3i in modulus-argument form 2

1i Hence, otherwise, evaluate 2 in simplest Cartesian form. 1
b.  Draw on an Argand diagram, the region defined by Im(2z + iz) > 2 2

[Your diagram must be at least one third of a page in size and must be neat
and fully labelled.]

c. Let x=a bearootof the polynomial P(x)= A’ B A+

where 4 and B are real numbers and 44> # 2+ B)2

1. Show that o cannot be 0, 1 or -1. 3
1

11. Show that P(—] =0 1
a

Question 11 continues on the next page.



Question 11 continued.

d.  From an external point T, tangents are drawn to a circle with centre O, touching the
circleat Pand 0. 2PTQ isacute.

The diameter PB produced meets the tangent 70 at A.

Let ~ AQB=0

(The diagram has been reproduced in your answer booklet. Answer this
question on that page)

1) Show that ~P7TQ= 26
i) Prove that A PBQ|| A TOQ

iii)  Hence, show that BQ.OT = 2(OP

End of Question 11



Question 12. — Start New Booklet

a. A vehicle of mass 3000 kg is travelling around a horizontal circular road of radius

100m at a speed of 7.5 m/sec. Determine the centripetal force acting on the

vehicle.

b. 1

2
Write 2X T3X¥—=3 inthe form A+

x2—1

2
ii  Hence find JM

X

2

-1

dx -

C
x+1

%_
x—1

c.  The diagram shows the curve f{x). The curve f{(x) is asymptotic to y = 1.

The y-intercept is (0,2).

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e e e

This curve f(x) has been reproduced in your answer booklet.
Sketch the following curves showing all intercepts and asymptotes.

) y=J(x)
i1) y=~jfx)
b
1i1) ¥ _f(x)

iv) W =/(x)
V) y=Mh[/x)]

End of Question 12

15 marks



Question 13. — Start New Booklet 15 marks

a. Let Pkx)= x*+ mx’ + 36x" —~35x + n where m and n are real numbers.

pﬁj

Itis given that P(5) = 0 and P [

2
1) Show that x” —x + 1 is a factor of Px). 2
i1)  Find m and n. 2
22
b.  Inthe diagram below, P (acosO, bsinO) lies on the ellipse  — + y—2 =1
a b

The tangent at P cuts the x-axis at 4 and the y-axis at B.

P (acos 0, b sinB)

A
1. Derive the parametric equation of the tangent at P in any form, and find the
coordinates of 4 and B in parametric form. 2
PA
ii.  Showthat ——=tan" 0 2
PB

c.  Astringis 0.5m long and will break if an object of mass exceeding 40kg is hung
vertically from it. An object of mass 2kg is attached to one end of the string and it
revolves around a horizontal circle with uniform speed. (Let gravity g = 9.8 m/sec?)

1. Find the greatest angular velocity which may be imparted to the object
without breaking the string 2
il. Find the tangential speed at which this occurs. 1



Question 13 continues on the next page.

Question 13 continued. Marks

d.  The region bounded by the curve y =In x, x =1 and y = 1 is shaded in the
diagram below. The region is rotated about the line y = 2 to form a solid.

+-—--—--—--—-—-—-—--—--.|

-+
+ >
0 X
Y \J
Find the volume of the solid formed using the method of cylindrical shells. 4

End of Question 13

10



Question 14. — Start New Booklet 15 marks

a. Given r=tanx,
1. Show that ﬁ: ! = 1
dt 1+t
. _ dx
it Use the substitution 7 = tan x to find |——— 3
1 + sin2x
b.  The variable points P(cp,ﬁj and Q(cq,ﬁj , where p >q >0 lie on the
P q
hyperbola xy =c*. M is the midpoint of PQ.
y
C
Q( cq,—]
q
C
P( cp,—J
p
—— —
X
Given p — g = 4, find the equation of the locus of M. 3

Question 14 continues on next page.

11



Question 14 continued

c.  The diagram below shows a particle P of mass M kilograms suspended from a fixed
point O by an inextensible string of length L metres.

0

P moves in a circle with centre directly below and distance / from O with uniform
angular speed @ radians/sec.

The string makes an angle g with the vertical and the acceleration due to gravity is

g ms™.
1. Prove that the period of this motion is 2 \/g
il. By considering the forces acting on the particle show that cos @ = Lg =
@
iii. The angular speed of the particle is increased to u radians/sec.

At that speed the string makes an angle 29 with the vertical.

4

glw

Show that ,IJ2 = 2g2_—sz4 .

End of Question 14

12



Question 15. — Start New Booklet 15 marks

a. Find
i Jxezx dx 3
2 2
il J sin@ (1 —cosB) db 3
0
b. 1 Find the non-real solutions for of the equation Z-1=0 2

ii  Express 2~ 1asa product of linear and quadratic factors with real coefficients. 2

T 3m Smo 1
i1 Hence prove that cos—+ cos— + cos—=— 2
7 7 2
xZ 2
c.  The diagram below shows the hyperbola —2—;;—2 =1.
a
y
R
P(x;.01)

The point P(x,,,) is a point on the hyperbola.

The points Q and R lie on the asymptotes of the hyperbola such that
Z PQO=/ZPRO=90". The eccentricity of the hyperbola is e.

2

Show that PO x PR = b_2 . 3
e

End of Question 15

13



Question 16. — Start New Booklet 15 marks

300 -~

a. A wedge is cut out of a circular cylinder of radius 5 cm. One plane is
perpendicular to the axis of the cylinder. The other intersects the first plane at
an angle of 30° along the diameter of the cylinder.

The cross section is a triangle with its base perpendicular to the diameter.

Find the volume of the shape. 4

2
1+x

J It +2) e - J]n(l + tanB)d®

letx =tan®@ = dx = sec26

(In(1 + ta
I= (—;x)seczede

J 1+ tan'x

(‘]Il(l + tanx) 2

= |75 sec 0 do
J  sec’©
b. i Show = |[In(1 + tanB) O 1
Jl Il +x)
1i Hence, or otherwise, evaluate o 1+ ¥ . 3

14



The integral [, is definedas [ = dx (for integers n>1).

[
o(l + xz)n

1 1
i, Show that J% dy = x 4 C
(1+x7) 2mn=1  (1+xY"

1 1+ x? x’
il. By considering (1+x2 )n = (1+x2 )n _(1+x2 )n , or otherwise,
2n-3 1
show that [, =———1 +———— for n>2.

2(n-1) i (n-1)x2"

iii. Show that /, >2Ln for n>1.

End of Examination

15













































	manly E2 2019
	2019 Extension 2  HSC Assessment
	2019 Extension 2  HSC Trial Solutions


