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General Instructions

e Reading Time — 2 minutes

e Working Time — 55 minutes

e Write using black or blue pen
Black pen is preferred

e Board-approved calculators may
be used

e In Questions 5—8, show
relevant mathematical reasoning
and/or calculations
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e Allow about 5 minutes for this section

Pages 4—7

e Attempt Questions 5—8
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Section |

4 marks

Attempt Questions 1-4

Allow about 5 minutes for this section

Use the multiple-choice answer sheet for Questions 1-4.

1 In the diagram below, AADC ||| AACB.

A
y
D
b . NOT TO SCALE
C B
Which of the following statements is correct?

b a
w  2=2
y X
b x+
B o=
y a
b x+
©) 22y
y b
b a
D —=2
(D) v b

2 Ift= tang which of the following expressions is equivalent to 1-sing?

® e
@ e
© i
o G


madhu.narayanan
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3 If 3cosf+2=0 and tand > 0, what is the exact value of sin(180°+6)?
J5 J5
A -2 B -2
(A) 3 (B) >
J5 J5
© 7 Y

4 Given x* =2c0s26 and y =3sin® @, which of the following equations is correct?

@ y-2(-x)

®) y->@-x)

© y-70-x

(D) yzga—%>



Section |1

35 marks
Attempt Questions 5 - 8
Allow about 50 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
In Questions 5 — 8, your responses should include relevant mathematical reasoning and/or calculations.

Question 5 (10 marks) Use a SEPARATE writing booklet.

(@) Find the exact value of cos105°, showing all lines of working.

(b) Solve the equation sin2x =sinx for —z < x < 7.

(c) Let cosx—+/3sinx= Rcos(x+a).

(1) By expanding the right-hand side and equating coefficients, show that R =2 and « = 60°.

(i) Hence solve cosx —+/3sinx =2 for 0°< x <360°.



Question 6 (9 marks) Use a SEPARATE writing booklet.

COS & + Sin
(@) Provethat —~% "> _ tan2¢ +sec 2.

cosa —Sina
(b) Find a general solution of sin2x = ? .

(¢) Inthe quadriateral ABCD below, DE ||CB and DC || AB.
8cm C

Scm NOT TO SCALE

N\

za

Q) Prove ACDE ||| AABC.

12cm

(i) Find the length of CE.


madhu.narayanan
Pencil


Question 7 (8 marks) Use a SEPARATE writing booklet.

(@)

(b)

By using the substitution t = tan g , solve 3sind—cosfd =1 for 0<H<2rx.

NOT TO SCALE
h

A h 450 5
45° 200m

h ¢

X 30°
200m
B

A woman travelling along a straight flat road passes three points at intervals of 200m.
From these points she observes the angle of elevation of the top of a hill to the left of the road
to be 30°, 45° and again 45° as shown on the diagram above.

The lengths AB, AC and AD are x, h and h respectively, as marked.

Q) Write x in terms of h.

200% - 2h?

(i) Show that cos ZACB =
400h

(iii) Write a similar expression for cos ZACD in terms of h.

(iv) Hence, using parts (ii) and (iii), find the height h of the hill.



Question 8 (8 marks) Use a SEPARATE writing booklet.

In the diagram, AABC is a right-angled triangle, BC = DC =h and ZEBD = ZDBA = x°.
(i)  Write down the size of ZDBC.
(i) Show that AE =htan(45+ x)°—htan(45—x)°.

4tan x

i) P that tan (45 —tan(45—-x)=——.
(iii) Prove that tan(45+ x)—tan(45-Xx) T x

(iv) If AE =h, find the exact value of tan x in simplest exact form.

End of paper
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Section |

4 marks

Attempt Questions 1-4

Allow about 5 minutes for this section

Use the multiple-choice answer sheet for Questions 1-4.

1 In the diagram below, AADC ||| AACB.

A
y
D
b y NOT TO SCALE
C a B
Which of the following statements is correct?
A) b_a AADC|||AACB
é’ ;‘+ AD _AC _DC
(B) 2 Xty AC ~ AB ™ CB
y a
b DC
(C) b _X+ty Y _ -
y b b x+y a
b a
D 2_4
(D) ;b

2 Ift= tang which of the following expressions is equivalent to 1—sin§?

) 1—sinf
1-t
N e I
(B) (1—t)2 1+t2
1+t? 14+t -2t
2 =T
©) 1+t2 14 t?
1-t 2
@+1t)? -0
(D) e 1+ ¢2
+




3 1f 3cos@+2=0 and tan®d > 0, what is the exact value of sin (180° + 9)?

(A)

(©)

5

3

N3

2

(B)

(D)

5
2 3cosf0+2=0
5 2
3 __Z
cos @ 3

=~ @ lies in the third quadrant
sin(180 + ) = —sin 6

4 Given x* =2co0s26 and Y = 3sin? @, which of the following equations is correct?

(A)

(B)

(©)

(D)

3
y=§@—ﬁ)

3 )
=—(2-X
y 2( )

3 2
=—(1-x
y=7,0-x)

3
=2 (2-x?
y 4( X°)

x? = 2cos 206

= 2(1 — 2sin?9)

20 gl
2 = Sin

2

x
2sin?=1—-——
sin >

_29_2—x2 "
sin” @ = — [1]

y = 3sin? 8
gﬁe:%———p]

Substitute [2] into [1]

2 —x? 3
y=3< 2 >=Z(2—X2)




Section 11

35 marks
Attempt Questions 5 - 8
Allow about 50 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
In Questions 5 — 8, your responses should include relevant mathematical reasoning and/or calculations.

Question 5 (10 marks) Use a SEPARATE writing booklet.

(@) Find the exact value of c0s105°, showing all lines of working.

cos 105° = cos(180° — 75°)
= —cos 75°
= —cos(30° + 45°)
= —(cos 45° cos 30° — sin 45° sin 30°)

O A Y
V202 272
_1-V3 V2-V6
vz 4

(b)  Solve the equation sin2x =sinx for —7z < x < .

sin 2x = sinx
2sinxcosx —sinx =0

sinx(2cosx—1) =0

1
sinx =0 orcosx = —
2
For—nm<x<nm
T T
x =-—m,0,morx = ~33




(c) Let cosx—+/3sinx=Rcos(x+a).

(i) By expanding the right-hand side and equating coefficients, show that R =2 and a =60°. 3

(i)  Hence solve COSX—\/§Sin X=2 for 0°< x<360°.

Q)
cosx —V3sinx = Rcos (x + a)
= R(cos x cos a — sin x sin @)

= (Rcosa) cosx — (Rsina) sinx

Equating coefficients in LHS and RHS,
Rcosa=1 ---- [1]

Rsina =+/3  ----- [2]

2
[1]2 + [2]%: R?cos?a + R?sina =12 4++/3

R?(cos? a +sin®a) = 4

R =14
R=2R>0
Rsina
2] = [1]: =+/3
[2] = [1] Rcos a V3
tana =3

a=60°0<a<90°

~ cosx —/3sinx = 2 cos(x + 60°)

(i)

cosx —V3sinx = 2
2cos(x + 60°) =2
cos(x +60°) =1

0° <x < 360°

60° < x + 60° < 420°
x + 60° = 360°

x = 300°

2



Question 6 (9 marks) Use a SEPARATE writing booklet.

cosa +Sina

(@ Prove that -
cosa —sina

=tan2a +sec2« .

cosa +sina cosa + sina

LHS =

cosa —sina cosa + sina

(cosa + sina)?

cos?a —sin?«a

cos?a + 2sina cos @ + sin? «

cos2a

_1+2sinacosa
B cos2a
_1+sin2a
~ cos2a

1 sin 2a

cos2a

cos2a

= sec2a + tan 2a = RHS

: 3
(b)  Find a general solution of sin2x = -

o T
Sin zx >

T 2T
2x = 3 + an,? + 2km,wheren € Z

= k=t k
x = ot km, o+ kn

Alternate solution to 6(b)

V3

sin2x = —
2
2X = krc+(—1)k g (where k is an integer)
km k T
=—4+(-1)-=
X 5 +(-1) 5
Comments:

(1) The correct logic is to apply the general solution
when you undo the trig, THEN divide by 2. [t is NOT
to divide by 2 first then stick the result in your
formula for the general solution. The entire angle
must be divided by 2.

(2) You MUST state that K is an integer.

k
3) 7‘“ is an angle in RADIANS. You cannot add

this to an angle in degrees.
km k .
So X = 7+(—1) -30 is incorrect.

In any case, when no units are specified, the answer
should always be in RADIANS. (However it wasn't
penalised THIS TIME provided both parts of the
solution were in the same units.)

(4) Many students stuck nonsense expressions such
P L .
as sin 3 into their formula.

You find the inverse sine of a RATIO, the ANSWER
being an angle.




(c) Inthe quadrilateral ABCD below, DE ||CB and DC || AB .

8cm
5 C
ocm NOT TO SCALE
N\ &
A B
12cm
(i) Prove ACDE ||| AABC .

(i) Find the length of CE.

(0

In ACDE and AABC

2DCE = £CAB (alternate angles, AB||DC)
¢DEC = £ACB (alternate angles, DE||BC)

~ ACDE|||AABC (equiangular)

(i)
AB AC BC
CD-CE_DE (matching sides of similar tirangles)
12 10 5
8 CE DE
" 10 x 8 _ @

12 3




Question 7 (8 marks) Use a SEPARATE writing booklet.

(@) By using the substitution t = tang , solve 3sind—cos@ =1 for 0<H<2r.

3sinf@ —cosf =1
Lett =t 0
ett = an2
ing = d 9—1_t2
sin —1+t2an cos =17¢2
3( 2t ) 1 —t? _ 1
1+ t2 1+¢t2)
6t—(1—t3) =1+t
6t —14+t%>=1+t?
6t =2
-t_l
&=
t —1 h 0<6<
anz—g, where _2_n
9—03217
2_ ] ann
.60 =0.6435...
Check 6 ==
LHS = 3sinm — cosm = 1 = RHS
~ 1 is a solutions
0 =0.3217 ...,




(b)

NOT TO SCALE
h
A h 45° D
45° 200m
h ¢
X 30°
200m
3 )
x = hcot30° = hv/3
A woman travelling along a straight flat road passes three -
points at intervals of 200m. (i)
From these points she observes the angle of elevation of 2002 + y2 — x2
the top of a hill to the left of the road c0s LACB = ———0~ "
to be 30°, 45° and again 45° as shown on the diagram
2
above. 200 + h? — (hV/3)
The lengths AB, AC and AD are x, h and h respectively, as 2X200xh
marked. _200% + A% —3h%  200% — 2h?
B 400h ~ 400h
Q) Write x in terms of h. 1 (iif)
2 _ 2 2002 + yz - Zz
(ii) Show that cos /ACB = %. 1 cos £ACD = 2x200xy
2 2 _ 32
(iii) Write a similar expression for cos ZACD 1 — 2 P
in terms of h. 2X200xh
2
(iv) Hence, using parts (ii) and (iii), 2 — A0
find the height h of the hill. 400h

Now 2ACD = 180 — £ACB
cos £LACD = —cos £ACB

200> (2007 — 2h?)
400h 400n

200% = —200% + 2h?

h+0

2h? = 2 x 2002
h? = 2002
h =200,h>0

The height of the hill is 200m




Question 8 (8 marks) Use a SEPARATE writing booklet.

In the diagram, AABC is a right-angled triangle, BC = DC =h and ZEBD = ZDBA = x°.
(i)  Write down the size of ZDBC.
(i) Show that AE =htan(45+x)°—htan(45-x)°.

4tan X

i) P that tan (45 —tan(45—x) = :
(iii) Prove that tan(45+x)—tan(45—x) Tt x

(iv) If AE =h, find the exact value of tanX in simplest exact form.

10



()
2DBC = 45° as ABCD is aright isosceles
triangle

(ii)

LEBC = (45 — x)°and ABC = (45 + x)°
AC

— =tan(45 + x)°

h

.~ AC = htan(45 + x)°

EC

— =tan(45 —x)°

h

~ EC = htan(45 — x)°
AE = AC — EC

= htan(45 + x)° — h tan(45 — x)°

(iii)
tan(45 + x) — tan(45 — x)

tan 45 + tan x tan45 — tanx

~1—tan45tanx 1+ tan45tanx

1+ tanx
1—tanx 1+tanx

1—tanx

_ (1+tanx)? — (1 —tanx)?
B 1 —tan?x

3 1+tan’x +2tanx — 1 —tan®x + 2tanx

1 —tan?x

4tanx

1 —tan?x

11

(iv)

AE = h,

h = htan(45 + x)° — h tan(45 — x)°
h = h(tan(45 + x)° — tan(45 — x)°)
tan(45 + x)° —tan(45 — x)° =1

From (i),

4 tan x

1—tan2x
4tanx = 1 —tan’®x

tan’x +4tanx—1=0

—4 16— 4()(-1)
2

—4 ++/20
2

=—-2++5

As x is an acute angle, tanx > 0

tanx =

tanx = -2 + V5




