SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

November 2011

Assessment Task 1
Year 11

Mathematics Extension

General Instructions Total Marks — 65
e Reading Time — 5 Minutes e Attempt sections A - D.

e Working time — 90 Minutes

e Start each NEW section in a
separate answer booklet.

e Hand in your answers in 4 separate

e Write using black or blue pen.
Pencil may be used for diagrams.

e Board approved calculators maybe bundles:
used. Section A
Section B
Section C
e Marks may NOT be awarded for cemon
Section D
messy or badly arranged work.
e All necessary working should be Examiner: J. Chen

shown in every question if full
marks are to be awarded.

e Answer in simplest exact form
unless otherwise instructed.

This is an assessment task only and does not necessarily reflect the content or format of the Higher
School Certificate



STANDARD INTEGRALS
n 1 n+1 H
X"dx=——x"", n#-1 x#0,ifn<0
n+1

idx=|nx, x>0
X

J

ax

eaxdx:ie ,a=0

QD

1.
cosaxdx=—=sinax, a=0
J a

) 1
sinaxdx=—-—cosax, a0
a

1
sec? axdx=—tan ax,

) a
1
secaxtanaxdx =—secax, a=0
) a
1 1. X
——dx==tan" =, a=0
Ja’+x a a
1 . X
—— _dx=sin'=, a>0, —a<x<a
a

vaZ—x?

1
—dx:ln(x+\/x2—a2), x>a>0
Vx? —a?

| ﬁdx:ln(xm/x%az)

NOTE: Inx=1log, x, x>0
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START A NEW ANSWER BOOKLET

SECTION A [15 marks]

For these 10 questions there is one correct answer per question. Write down in your
answer booklet the question number and letter of your answer.

1.

1
(@) T 4(1-2x)2 +

(0) ——+C

4(1-2x)2

1
© ~zaa T C
1

(d) 2(1-2x)2 +C

2. Find the acute angle between the linesx + 3y =0andx — 2y = 1.

(@) 135°

(b) 45°

(c) 22.5°

(d) None of the above

3. Solve cos (x — %) = ?

@ x=0, g, 21

T lUrm
(b) Y= e
(©) x=§, 21
d) x=m Z

3

4. Pand Q are the points (—4, 3) and (2, 1) respectively. What are the
coordinates of the point M which divides QP externally in the ratio 4: 5.

(a) M(26,—7)

(b) M(31,—3)

2 17

© M(-35)

(d) M(-28,11)

—1 d
f(1—2x)3' *

,for0 < x < 2m.
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5. What is the exact value of tan 15°? [1]

V3-1
(@) V3+1

V3+1
(b) V3-1

1-/3
(C) 1+V3

1+v3
O

6. Part of the graph of a trigonometric function is shown below. [1]
Bz
1

O 21 471

A possible equation for the function is
(@ y = cos(2x)
(b) y =cosx
() y =sin(2x)
(d) y =sinx
7. The linear factors of x* + x3 — 3x? — 3x are [1]
(@ x, x +3, x—+3
() x+1, x++3, x—/3
€ x, x+1

(d) x, x+1, x++3, x—+3

Page 4 of 11



8. A continuous function f(x) has the following properties. [1]

f(0)=0
f(=3)=0
f'(0)=0
f'=1)=0
f'(x)>0forx < -1
f'(x)<0forx>-1, x#0

Which one of the following could represent the graph of f(x)?

(a)

v
-

(b)

(©)

v
=

(d)

v
p
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9. The diagram below shows part of the graph of a function y = f(x).

Y
A

y=Jx)

N\ .
/a O] _— ¢

The total area bounded by the function y = f(x) and the x-axis between x = a
and x = c is given by

@
J f(x).dx

(b)
b b
Jf(x).dx+Jf(x).dx

(©)
b c
ff(x).dx+ff(x).dx
a b

@ c b
Lf(x).dx—Lf(x).dx

10. If [ f(x).dx = 3, then [ (3f (x) — 2). dx is equal to
(@ 9
(b) 1
(€ 7
(d) 3

End of Multiple Choice Section
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11. Find all angles 6 for which tan 6 = +/3. [1]

12. Sketch the graph of a function y = f(x) such thatZ—i’ < 0and % >0 [2]
for0 <x < 2.
13. Prove that [2]
(cotd + 9)2_1+c059
Cco cosec = 1 —cos@

End of Section A
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START A NEW ANSWER BOOKLET

SECTION B [20 marks] Marks
1. Solve cosf = iz ,for0 < 6 < 2m. [2]

2. The diagram below shows the curve with equation
y = %(Zx4 —x3 — 5x% 4 3x).
J}'

B

The normal to the curve at A where x = 1 is a tangent to the curve at B.

Q) Find the normal to the curve at A. [1]
(i) Use the factor theorem, or otherwise, find the coordinates of B. [3]
(iif)  Hence, find the area of the shaded region. [2]
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3. The diagram below shows the derivative of a function y = f(x). Sketch a [2]
possible graph of the function y = f(x).
.1.

F 9

/—\?‘f "(x)

0 1 2 3 4 5 ‘
4.
(i) Prove that cos 30 = 4 cos3 6 — 3 cos . [2]
(i) Hence, or otherwise, solve cos 30 + sin 20 = cos 8 for 0 < 6 < 2m. [3]

5. The diagram below shows the graph of the parabola x? = 2y. The
point A(4,1) is outside the parabola while the point P(x, y) is on the parabola
as shown in the below diagram.

v
A 22y
P(x,y)
AR
- = X
0
Not to scale
]
(i) If D is the distance between the two points A and P, show that [1]
1 2
D? = (Exz - 1) + (x — 4)?
(i) Find the value of x that produces the minimum value for D in the [3]
equation in part (i).
(iii) Determine the minimum distance between A and P in exact form. [1]

End of Section B
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START A NEW ANSWER BOOKLET

SECTION C [16 marks] Marks
1. Ifx = cis adouble zero of P(x) i.e. P(x) = (x — ¢)?Q(x), show that x = c is [2]
a zero of P'(x).

2. Atower has a height of h. At point 4, the angle of elevation of the top of the
tower is a, and at point B, the angle of elevation to the top of the tower is 5.
AB is separated by a distance of L and ~ AQB = 60°.

Tower

P

: 3]
A
[2]
() Write an expression for h in terms of «, § and L.
(i) Iftanatanf = x and (tana + tan $)? = 3x + x2, show thath = L.
3.
(i) Express v3 cos 8 — sin 6 in the form Rcos(6 — a), where R > 0 [2]
and « is an angle in radians.
(i)  Hence, solvev3cos8 —sinf = 1 for0 < 6 < 2. [2]
4. P(2p,p?) and Q(2q,q?) are points on the parabola x? = 4y. The chord PQ
always passes through the point R (4, 0) when produced.
(1 Given the equation of chord PQ isy = %(p + q)x — pq, show i
that pqg = 2(p + q). 4]
(i) M is the midpoint of chord PQ. Find the coordinates of M. [1]
(iii) Describe the locus of M, indicating any restrictions on x value. [3]

End of Section C

Page 10 of 11



START A NEW ANSWER BOOKLET

SECTION D [14 marks]
1. Solvesin26 —3sin?@ +2sinf =0for—-rt <8 <.

2. Solve for x,

l—xzso

3. Leta and g be the solutions of
x2—(a+d)x+ad—bc=0
Prove that a and B3 are the solutions of
x? — (a® + d? + 3abc + 3bcd)x + (ad — bc)®2 =0

4. The diagram shows the curve y = % forx > 0.

Yy

2

N

0 2 3 4 - n—1 n X

Q) Find an expression for the sum of areas of the shaded rectangles
between x = 2 and x = n, where n is a positive integer.

(i) Hence, or otherwise, prove that for any positive integer n,

End of Section D
End of Exam
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Section C

M

P(x) = (x — c)*Q(x)

P'(x) = 2(x =~ c)Q(x) + (x — c)*Q"(x)

P'(x) = (x — 0)[2Q(x) + (x = )Q"(x)]
P'(c) = (c — )[2Q(c) + (c = 0)Q'(%)]

P'(c)=0

2)(1)
_h _h
tana—E—> AQ Po—
_h BO = n
tanﬁ’uﬁ—> Q_tanﬁ

I? = AQ? + BQ? — 24Q x BQ cos 60°

LZ _ hz N hz hz
" tan?c  tan?f tanatanf

2o e [tan® @ + tan®?f  tanatanf
~ | tan%?atan?f  tanfatan?p

12 = p2 [(tana + tan §)? — 3tana tan
B tan? @ tan? f8

_ Ltanatanf
J{tana +tan )2 — 3tanatan B

(ii)

B = xL
V3x +x2 —3x
h=1L
3)6)
Rcos(6 —a) = Rcosacos® + Rsinasind
Rcosa =3
Rsina = -1
R?=4

|

1
tanag = ——=

NES
a = or — £ 4™ quadrant
6 6
11im
2 cos (9 - "“"6""") or
yia
2 cos (9 + —é)

(ii)

1lx
)=1

2 (9 -
cos 3

11w

_ 1 11w 11 T
8 —— = cos 1(—)where——$9——s—
6 2 6 6 — 6

lln_ T 5m

1
y=j2-(p+q)x-~pq

0=2(p+4q)—pq
pq=2(p+q)

(ii)
pZ

+ g2
Mip+ag, 3

(iii)

x=p+gq
_(p+q9)?—2pq
y= 2
mx2—4x
Y=

2
y=%——2x

Restrictions where 0 < 4p — pz

thatisx < 0,x = 8
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