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General Instructions

Reading time - 5 minutes

Working time - 1 hour

Write using black or blue pen
Board-approved caleulators may be
used

A table of standard integrals is
provided at the back of this paper
All necessary working should be
shown in Questions 6-8

Stundent Name:

Total marks - 35

' Scetion 1

5 marks
Attempt Questions 1-5
Allow 8 minutes for this section

Seetion 2

30 marks

Attempt Questions 6-7

Allow 52 minutes for this section
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STANDARD INTEGRALS

1 .
=— x™ pw-lx#0,ifn<0
n+l

=Inx, x>0
1 ar

=—e%, a0
1.

=-—sinax, a#0
a
1

=-—cosay, a#0
a

1
=tanax, a=0
a

i
=—secax, a+0

a
1 ,x

=2t S, a#0
a a

L aX
=sin>, a>0, a<x<a
a

:ln(.\‘+\fx1 —a’), izax>

s v

NOTE: Inx=log,x, x>0
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Section I

5 marks .
Attempt Questions 1-35
Allow about 8 minutes for this section

Use the multiple-choice answer sheet for Questions 1-5

1 What is the value of ZRQP?

Ay 55°
@) 65°
(© 70
(D) 80°

2 What is the solution to the inequality x3 >07
. x

(A) x<0and x<3
(B) x<0andx>3
(Cy x>0and x<3
D) x>0and x>3

3 Two boats A and B are out to sea. The cliff OT is 75 metres high where O is the point at
the base of the cliff below 7. The angle of elevation from A to T'is 25° and the angle of
elevation from B to Tis 34°. The angle £A0B =120". Which of the following are the
correct exprassions for O4 and OB?

tan25 and OB = tan 34
75 75

(B Od= 75 and OB = 75 —
tan 25’ fan 34
(C) OA=75tan25" and OB =75tan34’

(D) OA=1201an25" and OB =120tan34’

(A) Od=
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4 What is the acuté angle between the lines 3x+4y—1=0 and 2x+3y-2=0?

Gy
®)
©
D)

Gy
®

©

™)

¥
9728
7036
$6°49"

What is the maximum value of cos# 4 2cos(d +120°)?

sl vl & 2
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[ H ’ .
Section : Question 7 (15 marks) Marks

0 marks : _— , - :
Aur::llpt Questions 6 7 {a) Two circles infersect at 4 and B. The straight lines PAR and OBS intersect at
Allow about 52 minutes for this section X Let £SRA=6".

P

Answer each question in the appropriate writing booklet.

All necessary working should be shown in every question.

Question 6 {15 marks) . Marks
fa) ()  Find the acute angle between the lines x— 3y+3=0 and 2
x—y+6=0.
(i)  Show that the two lines above and the line J3x—y+6=0 form an 2 (i)  Provethat PO 7 RS. 2
Isosceles triangle. @) Find BSif RX =5, AR=3 and SY =4. 1
() ()  Sketch the graph of y=]2x—I| 1
(iiy  Hence or otherwise, solve ]2xﬁl] s ]x—2] 2 (b) (i)  Letthe acute angle between the lines y=3x and y=35x be 6. 1

Show that tané =%.

(i)  What is the value of » if acute angfe between the lines y =3x and 2
. y=mx (m<3)isalso 87
1-cos20 2
i Show that ————=tan" & 2
@ © 1+cos28 ‘
(i) Hence show that the exact value of tan22.5" is v2 -1 1
8 . - g
(c) Show that cosect +cotf = cotE by making the substitution ¢ = tanz . 2
(d) Xisanexternal poiﬁt to a circle and FX is a tangent touching the circle at F.
Points D and E are on the circle such that DE produced meets FX at X, FXis
Scmand DEis 12em
1 Draw a diagram to show this information. 1 () Solve the inequality 4 <x. 3
(ii)  Calculate the length XE. 2 ‘ - x—3

(e) Solve 4-

X
4
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(6) A, Band C are three points on a circle. Chord BC produced meefs the tangent 2
atdin T. Prove LACT = £BAT

(D Solve sec? 9+tand =1, where 180" <G <360° ‘ 2

End of paper
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ACE Examination 2014
Year 11 Mathematics Extension 1 Half Yearly Examination For 3x+4y =8 then m = —%
Worked solutions and marking guidelines 2
‘ For 2x+3y =5 then m, =3
tion I —
Secfion I | ) - tan g = |
Solution Criteria 4 1+ mym, 1 Mark: A
IE=1n
I+—3x-3| I8
8=3.17983012...
i 1 Mark: D ~ 31
cos @+ 2 cos(8 +120) = cos # + 2[cos § cos1 20 —sin Osin120)]
a1
=cosf+2 fx--——sinfx—
LRQP =55"+25 _50° cos {cos- X 3 sinéx 5 3]
. - =—3sinf
Px¥ 3 s0xx?  x20 5 : 1 Mark: B
x
Wx=3)>0 Smallest value of sin@ is 1.
¥ Maximum value of cos&+2cos(0+1207) is NG
}
- \\3 / , ) Seetion 11
2 \2 - /— 1 Mark: B 6(a) | For x—y+6=0 then m, =1, 2 Marks; Correct
4 (i) { answer.
. .x : For x—3y+3=0 then 1)11=T.
Q. R T | 2 f 4 3 1 Mark: Finds the
-1 / B L gradient of the
' an ff =f-——2 5
2 1 1+ mm, two lines.
From the graph x <0 and x >3 1
|
T | B
T 1
l+ix—
V3
- -5
120° *
3 4 7 1 Mark: B g=15"
In ATOA In ATOR
tan 25 :lsu tan34° =Ji
od OB
1 OB = 75
tan25° tan34°
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6(a) -r 2 Marks: Correct
(i) 1 answer.
1640 1= 1 Mark: Finds a
. gradient and uses
p o angle between
. . / /xﬂ"sv ix' two lines
v | formula.
Jl0 -8 -S/e{/ 2 y
S| N -
vg:iwy +6=0
'l / e
For JS—x—y_+6 =0 then m, = J3.
For x-y+6=0 then m, =1,
tang =0l V31 or#=1%
14+mum, 1+3x1
Isosceles triangle as two angles are equal (15°). .
5(b) X Y ' 1 Mark: Correct
(i) 7T answer.
I 5 Y y=[2x-1]|
-3
- *+ X
32, i)
6(b} | Solve [2x—1|=|x-2| 2 Marks: Correct
(i) answer.

2x—-l1=x-2 or 2x—1=-(x-2)
x=-1 x=1

S e

y=x-1|

[=.%

e

e
N

Tt R

From the graph [2x—1|<|x—2} for ~1<x <1

1 Mark; Shows
SOme
understanding of
the problem,

6(‘(:) L'HS 1= (cos® 6 —sin” &) 2 Marks: Correct
)] 1t (c_052 #—sin® 6) answer.
el o2
= a—cf)sgw 1 Mark: Uses an
(1—sin® &) +cos* & appropriate
2sin® @ trigonometric
= ocostd identity.
=2tan’ @
=RHS :
6(c) 1—cos28 . 1 Mark: Correct
(i) tanf = TTcos20 from part (i) ANSWer.
6(d) 1 Mark: Correct
@) answer.
6(d) | FX?= DX x XE (Square of the length of the tangent from an 2 Marks: Correct
(ii) external point is equal to the product of the | GRSWer.

intercepts of the secant passing through this

point}
8 = (x+12)xx
64=x"+12x
¥ +12x~64=0

(r+16)(x—4)=0

Lx=-léorx=4

Ignore x =—16 as x is a length.
Sox=4dem

1 Mark: Shows
s0Ime
understanding of
the problem.
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6(e — 2 Marks: Correct
© 7+ )% (:; _:;) 2Ix(x*+4)  (x* +4) is always positive | oo
—yr>
‘: ¥z 1 Mark:
x+xs0 Multiplies both
x+1)<0 sides of the
inequality by
\ 4 s (x* +4) or finds
\ * / a critical point,
7177
- *x
42 - r 73
{—t i
S-E<x<0
7(8) | £SRA+/SRX =180"  (straight line equals 180°) 2 Marks: Correct
(i) /SRY =180 -8 answer.
ZSRX = ZABS (exterior angle of a cyclic quadrilateral '
equals the interior opposite angle) 1 Mark: States an
/ABS = 1808 appropriate
. . ) theorem used in
ZABS = ZQPA (exterior angle of a cyclic quadrilateral the solution,
equals the interior opposite angle)
ZQPA=180-6
ZSRY = £QPA (both 180—-8)
~ PO/ RS (corresponding angles are equal only when the
two lines are parallel}
7(a) | AB# RS 1 Mark: Correct
(i) BS AR {family of parallel lines cuts the intercepts in answer.
¥ &Y  Dbroportion)
B8 3
4 3
BS= 12
5 .
7(b) | For y=>5x then iy =5, For y=3x then m, =3. 1 Mark: Correct
(i) answer.
tang =T
1+mm,
Mt 20 O 1 P
1+5%3] |16 8

7(b) | For y=3x then m, =3.For y=mx then m, =m 2 Marks: Correct
(ii) answer,
P L
L+ mym, 1 Mark: Finds an
1 1 3-m equation for m
% {l+3xm
H+3m=24—-8m
1lm=23
23
m=—
il
(e 2 2 Marks; Correct
© If sinf= 1-2::2 then cosecf = il ANSWEE.
2: _ 2 R
If tan @ =-—— then cold = 1 Mark: Uses at
1-¢ 2 least one correct ¢
LHS =cosecf +cot# formula.
1482 1=
= +
2t 21
_2_1
2t
1
tanE
2
= cotg =RHS
2
7(d) 3 Marks: Correct

(x—?a)’xigsx:«(x—3)2
P

(r=xa<x(x-3)" x=#3
(x—3)[4—:-:(xﬁ3)]30
(x=3)4+3x-x")1<0
(x—-NE-1+x) <0

From the graph 1 <x <3 and x=4

answer.,

2 Marks: Finds
one correct
region or makes
significant
progress.

I Mark:
Multiplies both
sides of the
inequality by
{x-3Y or finds a
critical point.
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e) | 2 Marks: Correct
B c answer.
T
1 Mark: Uses the
alternate angle
theorem
Let LCAT =x" and LCTA=y°
ZCAT = ZABC (angle between a tangent and a chord at the
point of contact is equal to the opposite
angle in the altemate segmeit)
In ABTA
ZBAT + ZABT + £ZBTA =180 (angle sum of a friangle)
LBAT +x+y =180
£BAT =180—-x—y
In ACAT
ZACT + ZCAT + ZCTA=180" {angle sum of a triangle)
ZACT +x+y=180°
ZACT =180—x-y
2 LACT = £BAT (both 180—x—y)
0 sec? O+ tanf =1 2 Marks: Correct

(+tan’ @)+ tan f =1
tan® @ +1tand =0
tan@(tan+1) =0

stan@ =0 or tand =—1
6 =1807,315 or 360°

answer.

1 Mark: Uses
sec’ f=1+1an’
or find at least
one solution,




