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Write using blue or black pen.  Where
diagrams are to be sketched, these may be
done in pencil.

Board approved calculators may be used.
Attempt all questions.

At the conclusion of the examination, bundle
the booklets + answer sheet used in the
correct order within this paper and hand to
examination supervisors.

Commence each new question on a new page.
Write on both sides of the paper.

All necessary working should be shown
in every question. Marks may be
deducted for illegible or incomplete
working.

Marker’s use only.
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2 2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2

Question 1 (15 Marks) Commence a NEW page. Marks
(a) f(x) is defined as

fI,'2 X
f(a) = { <2

6—x x>2
i. Evaluate f(—1) and f(6). 2
ii. Sketch the graph of y = f(x) within the domain —1 < z <6. 3
Tz
(b)  If f(z) =bx — 7, evaluate f = ) 2
(c) Show that f(z) = _ is an odd function 2
w Cx(z2—1) '

(d) Sketch the following graphs, showing all important features:

i (2—-224+(y+1)?2 =4 3
.. r—1 3
. y= .
4 x+4
Question 2 (15 Marks) Commence a NEW page. Marks
(a) Fully factorise:
i. 102% + 11z — 6. 1
ii. 23— 9z. 1
iii. 23+22+z+1 2
(b)  Find a value for = such that v/18 — v2 = \/z. 2
o o] Bty Ak=5
(C) Fully Slmphfy: W 2
(d) Solve the following for x:
i. (3z+1)2=6x+2. 2
ii. |3z — 5| =bz. 2
iii. > >2 3
z—1
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2

Question 3 (11 Marks) Commence a NEW page.

(a)
(b)
(c)

Write 36° in exact form in radians.

11
State the exact value of cot TW

Fully simplify:
i. cos(x 4 y)cosy + sin(z + y) siny.
ii. cos*# —sinté.

Prove, showing full working:

cos 6 1—sind

=2 0
1 —sin@ cos 6 sec

Given tan 22.5° = /2 — 1, express tan 67.5° in the form a + V/b.

Question 4 (12 Marks) Commence a NEW page.

(a)

(b)

Marks

Marks

13
Given that sec = = and tan 6 < 0, find the exact value of the following:

i. sin6.
ii. cos?26.
Solve for 0:

V3

i. cosf = 5 for —180° < A < 180°.

ii. v2sin3z = —1 for 0° < 6 < 360°
iii. 2sin?6+ 3cosf = 3 for 0° < 9 < 360°

NORTH SYDNEY BOYS’ HIGH SCHOOL
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2

Question 5 (15 Marks) Commence a NEW page. Marks
5 cos 3

For the function f(z) = — COQS :c’
i. State the period (in degrees) and amplitude. 2
ii. Sketch the graph of y = f(z) for 0° < z < 360°. 3
Find the value(s) of 6: 2

(>

0 4cm
28°
a Scm
(c) The angle of elevation from a boat P to a point 7" at the top of a vertical cliff is

30°. The boat sails 1km to a second point @, from which the angle of elevation
to T is 45°. Let B be the point at the base of the cliff directly below T', and let

h = BT be the height of the cliff in metres.

The bearings of B from P and @ are 050°T and 310°T respectively. Copy or

trace the diagram into your working booklet.

i. Show that ZPB@ = 100°.
ii. Find expressions for PB and @B in terms of h.

iii. Hence show that
) 10007

4 2+/3 cos 100°

iv. Hence or otherwise, calculate the height of the cliff correct to the nearest

metre.
v. Find the area of the sea that APB(Q encloses.

WEDNESDAY APRIL 9, 2014
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2

Question 6 (14 Marks) Commence a NEW page. Marks
(a) Draw a neat sketch of y = |4 — z| — x. 3
(b) Solve simultaneously: 3
3
—1-
4 z+2
Yy =2x
(c) Solve for 0 < x < 2, giving your solutions as exact values: 3
sinz —sin2zx =0
(d) A ramp XY Z, rises at an angle of a with XY = p metres. At Z there is a
building of height h metres.
The angles of elevation of T' from X and Y are (0 + «) and (¢ + «) respectively.
. psinf
i. Show that TY = —— 1
sin(y) — 0)
ii. Hence show that 2
_ psinfsiny
sin(¢) — 6) cos «
iii. Given that a =60 = % and ¢ = %, find the exact value of h in terms of p. 2

End of paper.
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BLANK PAGE
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BLANK PAGE

NORTH SYDNEY BOYS’ HIGH SCHOOL WEDNESDAY APRIL 9, 2014



8 2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2

BLANK PAGE
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BLANK PAGE
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10 2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASk 2 SOLUTIONS

Suggested Solutions

Question 1 (Ireland)

(a) i

(2 marks)

ii. (3 marks)
Y

Tho

~ /

4 41

N2 T

(b) (2 marks)

flz)=bx -7
T—z T—x
f( 5 ):5( 7 >_7

=T—x—-7
(¢) (2 marks)
1
flea) =
(=) ((=2)* = 1)
_ 1
oz (22-1)
— (@)
f(=x) = —f(z)
f(x) is odd

| | | | |
I I I I I h o
11 123 45 6™

i.

ii.

(3 marks)

Intercepts:
o 1=20:
5 1
-1-_-—_—_Z
Y 0+4 4
e y=0:
5
0=1-—
r+4
5 —
x+4
r+4=5
x:
Y
\
\
\
\
\
: =1
}y_x+4
S A Lo
1 ,‘J_’——*
—4 1
\
|
\
| _1
| 4
\
\

LAST UPDATED MAY 1, 2014
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2 SOLUTIONS 11

Question 2 (Ireland)
(a) i. (1 mark)
1022 + 11z — 6 = (5z — 2)(2z + 3)
ii. (1 mark)

23 — 9z = x(2? - 9)
=z(x — 3)(z + 3)
iii. (2 marks)
Bl
=22z 4+ 1)+ (z+1)
= (z+1) (2? +1)

(b) (2 marks)

VI8 — V2 =3vV2 -2
=22
=8

Sx =38

(¢) (2 marks)

x5k+1y4k75

22(k=1)y=2k+1

— ‘\r”/x5k+172(k71)y4k757(72k+1)

= /23k+3y6k—6

)

(2 marks)
(3z +1)% =62 +2
922 + 66 +1 =66 +2

922 =1
ol
9
1
T ===
3
ii. (2 marks)
|3z — 5| = bz

When (3z —5) > 0,

3z — 5 =5z
20 = —5
5
r=—=
2

When (3xz —5) <0,

—(3xz —5) =bx
—3x+5=>bx
8 =5

5
T = -
8

Test values:

e 1 = —%, 5r becomes negative,
whilst the left is positive. Hence
invalid solution.

[ ] (L‘Z%:
5 15 40
'3(5)_5':'8 8
25
25
8

Hence z = g is the only solution.

(e) (3 marks)
)

rz—1
x (x—1)2

5(z —1) > 2(z — 1)?
2x -1 =5z —-1)<0
(x—1)(2(x—1)—=5)<0

(x—1)2x—7)<0

x#1

T ox(z—1)2

Y
A A
2 4 I
\ I
1+ ! !
\ I
& 1 1 1 1 x
116 N 2 3/ 4 5
_2,,
—_3 4
7
Tl < =
=3

NORTH SYDNEY BOYS’ HIGH SCHOOL
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12 2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASk 2 SOLUTIONS

Question 3  (Ziaziaris)
(a) (1 mark)
180° <» =
=5 =5
T
2.36°% < —
)

(b) (2 marks)

117 i
cot — = cot (27r — —)
6 6

us
= —cot —~
6

(c) i. (1 mark)

cos(x + y) cosy + sin(z + y) siny

= cos[(z +y) — ¥l
= COSXT

ii. (2 marks)

cos* 0 — sin* 0

= (cos? n (0082 0 — sin? 0)
=cos 20
= cos 260
(d) (3 marks)
cos X cos 0 1 —sing X (1—sin 6)
1 — gin § X cos® cos @ x(1—sind)

~cos?0+4(1— sin 0)?
~ cosf(1 —sin6)
cos?f + 1 — 2sin @ + sin? 0

cos (1 — sin @)
2 —2sind
cos (1 — sin @)
2(1 ==t
cos (1 =i d)

= 2secl

(e)

(2 marks)

tan22.5° = 2 — 1
tan 67.5° = tan (22.5° + 45°)
tan 22.5° + tan 45°
T 1— tan 22.5° tan 45°
C(V2-1)+1
1= (V2-1)
_ \/5 X242
242 x2++/2
22 +2
4-2
=1+V2

Question 4  (Lam)

(a)

(b)

i. (2 marks)
)
5
‘ T
O 0 T
—12
13 l
_124
A
sinf = —B
13
ii. (2 marks)
cos 0 = 3

cos20 = 2cos? 0 — 1

169 169
119

169

i. (2 marks)

V3
cosf = 5

0 = +£150°

LAST UPDATED MAY 1, 2014
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2 SOLUTIONS 13

ii. (3 marks)
V2sin3z = -1 0° <z < 360°

(c) i.

sindz = —— 0° < 3z < 1080°

V2
?isg = 225°,315%,585%,675°,945°, 1035°
+3
x = 75°,105°,195°,225°,315°, 345°

iii. (3 marks)
2sin?6 + 3cosf = 3
2(1 —COS2(9) +3cosf =3
2—2cos?0+3cosf =3
2c0s?0 —3cosf+1=0

Let m = cos 9,

2m? —3m+1=0
2m—-1)(m—-1)=0

1

:1 —

m ,2
cocost =1,
COS B

6 =0°,60°,300°,360°

Question 5  (Lin) i
(a) i. (2 marks)

o T =38 —120°

e = %

ii. (3 marks)

Y

Nt

|
/ \QOO/W\]@O@W%OQTO
_1 1 -/ M/ \v/

(b) (2 marks)

Nojot

sin 0 _ sin 28°

5 4

5 sin 28°

3| 9 = —
sin 1

0 = 35°56', 144°4'

14 I P .
\ SN RN /
N AT VA A I 1.

(Ambiguous case)

(2 marks)

e /PBBg=50°

(alternate £, NP || BBg)
e /BQ@Bg=310° —270° = 40°
o /BBgQ =90°

Hence

/QBBg = 90° — 40° = 50°

(complementary)
e Hence ZPBQ = 50°+50° = 100°

(1 mark)
h tan 30° !
— = ta —_
pB V3
. PB=hV3
In ATBQ,
h
— = 45° =1
OB tan 45
QB =h
(2 marks)

Applying the cosine rule in APBQ),
where PQ = 1000m,

1000* = PB? + QB* — 2(PB)(QB) cos 100°
2
1000 = (hv3) + 52 =2 (hV3) (k) cos 100°

Factorising h?,

10002 = K2 (3 +1—2v3cos 100°>
) 10002

4 2\/§cos 100°

NORTH SYDNEY BOYS’ HIGH SCHOOL
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14 2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASk 2 SOLUTIONS

iv. (1 mark)
h = 466 m
v. (2 marks)

PB=hV3 QB=h
1
A= §absinC

1
x hv/3 x h x sin 100°

2

1 1000% x v/3 sin 100°
2 4 — 24/3 cos 100°
= 185 344 m?

Question 6

(a) (3 marks)

y= -4 -
Examine |—(z —4)|:

[—(z —4)| = |z — 4]

:{@—®

—(x—4)
:{@—®
—(x—4)

Tz >4

(x—4)—=z
—(x—4)—z z<4

Tz >4

(b) (3 marks)

=1
Y T+ 2

Yy =2x

(c)

(d)

Equating,

3
T+ 2
2x(z+2)=(x+2) -3
2t +dr=z—-1
222 +3x+1=0
z+1)(z+1)=0

2c=1—

1
r=—-—=,—1

2
y=—1,-2

(3 marks)

i.

sinx —sin2x =0
sinz — 2sinxcosz =0

sinz (1 —2cosx) =0

sinzx =0 cosx = B
5
"',%':0’7'(_727'(-, g7?ﬂ-
(1 mark)
T
-
h
Z X
¢
Y
x £1@
In ATYX, /ZXTY = o — 6.
Applying the sine rule,
TY P
sinf  sin(y — 0)
psin 6
TY = ——7—+
. sin(¢) — 0)

LAST UPDATED MAY 1, 2014
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2014 MATHEMATICS EXTENSION 1 (PRELIMINARY COURSE) ASSESSMENT TASK 2 SOLUTIONS 15
ii. (2 marks) (2 marks)
In ATY Z, - -
= 9 = — = —
“ 6V =1
b psin g sin §
 sin (% — %) Cos §
1 1
_ _ p X 5 X E
4TZY:7T—<§—04) (sin%cos%—cos%sin%)@
™ _pb_
2 v3 A 3 1 1
h TY 2 (2" 72 B X2
sing  sin (3 + «) N
_ T¥siny Y]
_sin(%—i—a) 4\/3 4v2
3 S _ D x3+v3
_ pSlDH.blIl@Z) =3 /33t
sin(¢ — 0) sin (5 + a) 3
B psin 0 sin Y = 2p (5) +3 3)
 sin(¢ — 0) (sin T cos a + cos ZsiTor B
" ) (sin 3 COS ZHIT) p(3+3)
_ psinfsiny = 3

~ sin(¢ — 6) cos a

NORTH SYDNEY BOYS’ HIGH SCHOOL
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