


First Published by

John Kinny-Lewis 2019

National Library of Australia

Cataloguing-in-publication data

ISBN: 978-0-6484118-0-2

BLACKLINE MASTER

Permission is given to make copies for educational purposes.
Copying or sharing must only be for educational purposes.

Typeset by John Kinny-Lewis

Edited by John Kinny-Lewis




CONTENTS

SET 1 5
SET 1 ANSWERS 17
SET 1 SOLUTIONS 18
SET 2 30
SET 2 ANSWERS 42
SET 2 SOLUTIONS 43
SET 3 55
SET 3 ANSWERS 67
SET 3 SOLUTI ONS 68
SET 4 80
SET 4 ANSWERS 92
SET 4 SOLUTIONS 93

TOPIC TOPIC CODE

Right -Angled Triangles Y11AMT1
Exact Values Y11AMT?2
Cosine Rule Y11AMT3
Sine Rule Y11AMT4
Area Rule Y11AMT5
Ambiguous Case Y11AMT6
Elevation and Depression Y11AMT7
Bearings Y11AMT 8
Three Dimensional Y11AMT 9
Radians Y11AMT1 O
Angles of any Magnitude Y11AMT1 1
Sectors Y11AMT1 2
Segments Y11AMT1 3
Identities Y11AMT1 4
Trigonometric Equations Y11AMT1 5




PREFACE

This book provides a thorough revision of Functions for the new Year 11
Advanced Mathematics HSC syllabus.

The book is divided into four sets.

Each set contains three multiple choice tests. From the three topics listed below:
the first test covers the first topic, the second test covers the next two topics and
the third test covers all the topics listed below.

¥ Trigonometry  provides questions on: sine, cosine and tangent ratios
involving right-angled triangles, exact values, sine rule, cosine rule, area
rule, ambiguous case of the sine rule, problems involving two and three
dimensions, problems involving Pythagoras’ theorem, angles of elevation
and depression, bearings.

¥ Radians provides questions on: sketching sine, cosine and tangent
functions with degree domains, converting between degrees and radians,
solving problems involving trigonometric ratios of angles of any magnitude,
sketching sine, cosine and tangent functions with radian domains, solving
problems involving sector areas and arc lengths.

¥ Trigonometric functions and i dentities provides questions on: sketching
the reciprocal ratio functions in degree and radian domains, applying the
Pythagorean identities, proving trigonometric identities, evaluating
trigonometric expressions and solving trigonometric equations.

Each test contains ten multiple choice questions with space for the student’s
working.

Each question is coded by topic so as to target those topics that require revision.

Answers and detailed solutions are provided at the end of each set.
Harder questions are marked with #




SET 1

TEST 1
Question 1 Y11AMT1
In! ABC,AD" BC, DC=5cm,#ACD =60° A
and # ABD = 45°. The exact value of AB is?
45° 1 60°
B D5 C

A AB=5/6 B AB=6/5
C AB=4/6 D AB=5/5
Question 2 Y11AMT?2
Find the exact value of sin60° cos30° + cos60° sin30°.
A o0 B 1
c 1 D _1

2 2




SET 1

The exact length of the diagonal AC ?

TEST 1
Question 3 Y11AMT1
The diagram shows a ladder AF of length 9 m
that reaches 7 m up a wall of one side of a lane. A
When it is rotated about the foot F it reaches D
6 metres up the wall on the other side of the lane. 9
Given that! AFD=", then" = ? 7 0
B F C
A g7 B s&°
C o D oz
Question 4 Y11AMT3
ABCD is a parallelogram, AB=6, BC=4 B
and ! DAB =120".

A 6
1262
4
D ~c

A 712

B 27

C 37

D 73




SET 1

TEST 1

Question 5 | Y11AMT8

The true bearing from A to B is 206°. The compass bearing from B to A is?

A s26°W B N&a’w
C sesw D N26E
Question 6 Y11AMT5

Theareaof ! ABC= 3\/5 cm?, given that AB = 3 cm and BC = 4cm, then the size of " ABC is ?

A 30 B 4

C 60° D 5o




SET 1

TEST 1
Question 7 Y11AMT9
In the adjacent 3D figure! ABD =45, A
| BDC=90%! ACD=30°, BC=6and AD = /.
The exact height of 7 is? A
D 30°
455/90° ¢
6

B
A 23 B 3/2
C 3 D 3
Question 8 Y11AMTG6

In! ABC," ABC=30°,AB=32 and AC=3.
The size(s) of " ACB is (are) ?

A 45

B 45° or 135°

C 60

D 60° or 120°




SET 1

TEST 1

Question 9

Y11AMT1

Two observers A and C are 80 m apart on a
straight road. They observe adrone (D) at angles
of elevation 40° and 50° respectively.

The height of the drone above the road is ?

A 28m B 32m

C 39m D 40m

Question 10 Y11AMT1
In! ABC," ABC=90°," ADB =45, A

" ACD =30°and BD = 1.

The exact value of CD is?

30° 45°
C 5 T B

A x/g!l B \/§+1
C 211 D 2+1




SET 1

TEST 2

Question 1 | Y11AMT10

The exact values of 210" in radians is ?

A 2 B
6 6
c 2 D 2
3 3
Question 2 Y11AMT10
In degrees the measure of % radiansis ?
A s B 65
C 7= D gs°




SET 1

TEST 2

Question 3

Y11AMT11

The exact value of tan(—%j is?

A 1

o
|

o)
ol .

=
& -

O
.

Question 4

Y11AMT?2

The exact value of

Htang e teng e

IS 7
"1%_ "1%

A 2+23

C 2+3

10




SET 1

TEST 2

Question 5

Y11AMT13

In the adjacent diagram O isthe centre of

two concentric circles. OA =3cm, OB=2cm
and! AOC =45, The exact area of the
shaded region ABDC is?

A 2 B
4 8
c D o
8 8
Question 6 Y11AMT14
tan® (0039026 - 1) =7
A sx! B cot!
C cos! D 4n!

11




SET 1

TEST 2

Question 7

Y11AMT14

1 1

+
1+tan’6 1+cot’6

A sec?! +cosec?

B sec! + cosec!

C  tan®! +cot?

D 1

Question 8

Y11AMT15

The solutionsto sin! =tan! inthedomain " #$! $# are?

A _TCI_EIOlE’n
2 2

I" 0"

C 1—-0-
4’4

B 1—-0-=
2 2
D 10"

12




SET 1

TEST 2
Question 9 Y11AMT15
The solutionsto sec®¢ +tang =1inthe domain —nt<¢<m are?
A _TE:_EaOaE’ B IL,O’L
4’74 4’74
C ! ;! L’O’i" D ! ’O’L’
4 4
Question 10 Y11AMT15
The solutionsto 1+cosx! 2sinx=0inthedomain0" x" 2# are?
A !_,! i B !_’! jﬂ
3 3 3 3
C !_,! ot D I_,AJ
6 6 3 3

13



SET 1

TEST 3

Question 1

Y11AMT1

In! ABC,BC=4cm," ACB=90"and
" ABC=60".In! ADC," ADC =90’
and " CAD =30".

The exact value of AD is ?

60° ]

30°

2

A 45cm

B 6cm

C 2J3cm

D 3\/5cm

Question 2

Y11AMT?2

(0]
The exact value of w is?

sec30°

A \/§+1
2

B J3ri

c 11 /3

2

2
D 3+

14



SET 1

TEST 3
Question 3 Y11AMT4
In! ABC, AC=12 cm," ABC=60%and A
" ACB =45’
The exact value of AB is?
12
60° °
B 45 C
A 2/3cem B 3/3cm
C 3\/6 cm D 4\/3 cm
Question 4 Y11AMTS5
In! ABC,AC=8cm,BC=10cmand
" ACB =15". Given that sn15° = \/Ej\/z 8
show that the exact areaof ! ABCis? (o
¢ 10 B
A 10(\/6! x/i) cm? B 10(x/6+\5) cm?
C 5(\/5! x/E) cm’ 5(\/6+\/§) cm?

15




SET 1

TEST 3
Question 5 Y11AMT9
In the rectangular prism, DC =12, CG =5 E F
and GF = 3. Find the size of ZDEG to the B
nearest degree. A 3
///‘___ G
= 5
D 12 C
NOT TO SCALE
A sr° B g
C gz D g4
Question 6 Y11AMT11
The exact vaue of cos?éo %((&is?
A V3 B !
2 2
C 1 D 1 ﬁ
2 "2

16



SET 1

TEST 3
Question 7 Y11AMT13
In the adjacent diagram O is the centre of the
circle. theradiusOA =6 cmand ! AOC = 60°.
The exact area of the shaded segment OADC is?
0
AC
D
A 3(2! " 3\@) cm? B 3(! " 3\@) cm?
C 2(2! " 3\/5) cm? D 3(2! " \/é) cm?
Question 8 Y11AMT14

cosec? " cosec® cos?! = ?

A !

B sx?

2]

C

cosec!

D

cosec?!

17



SET 1

TEST 3
Question 9 | Y11AMT15
The solutionsto sec! =4cos! inthedomain0" ! " 2# are ?
A L2as g L%
3’3'3'3 3’3
c lsmum p L1
6'6 6 6 6’ 6
Question 10 Y11AMT15

The solutionsto 2sec® x! 3tanx=1inthedomain 0° " x" 360° are ?

A 26°34,45°,206°34,225° B 26°34,135°,206°34,315’

C 45°,15326',225°,33326 D 135,15326,45’,315°,333°26'

18



SET 1 ANSWERS

TEST 3
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SET 1 SOLUTIONS

TEST 1
Question 1 Y11AMT1
In! ABC,AD" BC, DC=5cm,#ACD = 60° A
and # ABD = 45°. The exact vaue of AB is?
45° 1 60°

B D5 C
A AB=5/6 B AB=65
C AB=4/6 D AB=5/5

In! ABC,letAD=y

In! ADB, AD=BD (! ADB isisosceles)

* Lo * AB? = (53) +(5V3)
_ =150
y=5/3 AB =+/150
=5J6# " A
Question 2 Y11AMT?2

Find the exact value of sin60° cos30° + cos60° sin30°.

A o B 1
c ! D _1
2 2
sin60°cosSO°+cosGO°sin30°:ﬁl §+£! 1
2 2 2 2
31
==4+=
4 4
=1" #B

20




SET 1 SOLUTIONS

TEST 1

Question 3

Y11AMT1

When it is rotated about the foot F it reaches

Given that! AFD=", then" = ?

The diagram shows a ladder AF of length 9 m
that reaches 7 m up a wall of one side of a lane.

6 metres up the wall on the other side of the lane.

A g7

C o

' =180° ( (#+&)
$' =87°8') 87°%$ A

In! ABF, let" AFB =#,$ sin# =g % # =51°3'

In! DCF, let" DFC=&,$ Sin&=§% &=41°49'

Question 4

Y11AMT3

ABCD is a parallelogram, AB=6, BC =4
and ! DAB=120".
The exact length of the diagonal AC ?

A 6 B
1262
~~~~\x~ 4
D ~c

A 2

B 27

C 37

D 73

" AC’=6"+4"#2$6%4$ cos60°

AC?=28% AC=+/28% AC=27
"B

I ABC =60" (cointerior ! 's supplementary in parallel lines AD,BC)

21




SET 1 SOLUTIONS

TEST 1

Question 5 Y11AMTS
The true bearing from A to B is 206°. The compass bearing from B to A is?

A s26'W N 64°W

C ses'w D N26°E

True bearing from B to A = 206° ! 180°

=26

" Compassbearing=N26°E# " D
Question 6 Y11AMT5

The areaof ! ABC =33 cm?, given that AB =3 cm and BC = 4cm, thenthesizeof " ABCis?

A 30

45°

C 60

50°

Area:%! AB! BC! sn" ABC

3\/5:%! 31 41 sn" ABC
3J3=6sin" ABC
J3

sin" ABC:7# " ABC=60°
$C

22




SET 1 SOLUTIONS
TEST 1
Question 7 Y11AMT9
In the adjacent 3D figure! ABD =45, A
| BDC=90°! ACD=30°, BC=6and AD = A.
The exact height of /2 is? h
D 30° C
455/90°
6
B
A 23 B 2
C 3 D 3
Int ADC, - = tan30? ! h2+(h\/§)2:36
— 4 =36" h=3
h 1. = =
5—\/:_3 CD=h3 I D
In! ADB. BD = h (! ADB isisosceles)
In! BDC, BD?+CD? =6 (! BDC is right-angled)
Question 8 Y11AMTG6

In! ABC," ABC=30°,AB=3J2 and AC=3,
Thesize(s) of " ACB is(are) ?

A s

B 45 or13%°

C 60

D  60° or 120°

sin! ACB _ sin30°
N2

sn! ACB=

N |-

w
NI W

N

I " ACB=45
or" ACB=180"#45" =135

(From the diagram or noting that N2> 3)

! B

23




SET 1 SOLUTIONS

TEST 1

Question 9

Y11AMT1

Two observers A and C are 80 m apart on a

graight road. They observe adrone (D) at angles

of elevation 40° and 50° respectively.
The height of the drone above the road is ?

C
A 28m B 32m
C 39m D 40m
I ADC=180"" (40° +50°) = 90°
ﬂz:sin50°# AD =80sin50°
80
%=sin40°# h=80sin50° $ sin40°
%h=39m# %C
Question 10 Y11AMT1
In! ABC," ABC=90°" ADB =45,
" ACD=30°and BD =1.
The exact value of CD is?
0° 45°
C D T B
C 211 D 2+1
In! ABD, AB =BD =1(! ABD isisosceles) R SO SR =~
Let CD = x J3 1+x
I ABC, tan30’ =22 = 1 | x=43#1" 1A
BC 1+x

24




SET 1 SOLUTIONS

TEST 2
Question 1 Y11AMT10
The exact values of 210° in radians is ?
A 2 n
6 6
I
c S
3 3
210° =180° +30°
=1 +!_
6
|
:7—' radians " # B
Question 2 Y11AMT10
5l .
In degrees the measure of T radiansis?
A 550 B 65
C D g5
i radians=—"!
12 12
:i" 180°
12
=75°# $ C

25



SET 1 SOLUTIONS

% "I
1( gt gl 2 2

)1 J§(1 B3+l 2

2

TEST 2
Question 3 Y11AMT11
The exact value of tan(—%j is?
A L B _.L
A 5
c L D _1
V2 2
o’ £ AL &
o6 ( $e (
=1 tan330°
—tan30O
B
Question 4 Y11AMT?2
"T% "1 %
tanﬁe& tanﬁzl&
The exact value of % 1o is?
L tang,: (fan§4&o
A 2+2)3 B 2-23
C 2+43 D 2143
tan ! %+tan 'Y 1 +1
foa  #42 _ 3 \/§+1 J3+1_ 3+243+1 4+2\/§_2+\6* .

26




SET 1 SOLUTIONS

TEST 2

Question 5

Y11AMT13

In the adjacent diagram O isthe centre of

two concentric circles. OA =3cm, OB =2 cm
and! AOC =45°. The exact area of the
shaded region ABDC is?

A
4
c
8

Areaof sectorOAC:E! 321 _:9_
2 4 8

AreaofsectorOBDzl! 22 _=_
2 4 2
-5 cm? % # B

# AreaofABDC:9—$—
8 2 8

Question 6

Y11AMT14

tand (cosec26 - 1) -2

A !

B cot!

C

cos!

D g4n!

tan! (cosecz! " 1) =tan! # cot?!

:i#cotz!
cot!
=cot! $ %B

27




SET 1 SOLUTIONS

TEST 2
Question 7 Y11AMT14
S S
1+tan’0 1+cot’0
A sec?! +cosec? B sec! +cosec!
C tan?! +cot?! D 1
1,1 11
1+tan?!  1+cot?! sec?! cosec?
=cos’! +sn?!
=1" # D
Question 8 Y11AMT15
The solutionsto sin! =tan! inthedomain " #$! $# are?
A _nl_£101£!n B !_101_
2 2 2 2
C I _,0,_ D ' n ,O,"
4 4
snl = sn!
" cos!

cos! sin! =dn!

cos! sin! " sn! =0

sin! (cos! " 1)=0

# cos! =l1lor sin! =0
Forsin! =0% ! =" %0,%
Forcos! =1$ ! =0

#D

28




SET 1 SOLUTIONS

TEST 2

Question 9

Y11AMT15

The solutionsto sec?! +tan! =1linthedomain " #$! $# are?

A _Tl::_EaOaEan B !_507_
44 474

C | " 1! _,0’3_,n D | n ’0,_ n
4 4 4

1+tan®! +tan! =1
tan’! +tan! =0
tan! (tan! +1)=0
tan! =0or tan! =#1
Fortan! =0$ ! =#%0,%
Fortan! =#1% ! =#0—/0,%
4 4

" C

Question 10

Y11AMT15

The solutionsto 1+ cosx! 2sin?x=0inthedoman 0" x" 2# are?

o

A
C

0|9 | w|<d

o= |wl =
O

W= |wl—
N

1+ cosx! 2(1! cos” x)=0
1+cosx! 2+2cos’x=0
2cos’ x+cosx! 1=0

(2cosx! 1)(cosx+1)=0

1
cosx:E or cosx=11
_#
3'3

For cosx = 1 X
2

For cosx=11" x=#
$A

29




SET 1 SOLUTIONS

TEST 3

Question 1

Y11AMT1

In! ABC,BC=4cm," ACB=90°and
" ABC =60 In! ADC," ADC =90’
and " CAD =30".

The exact value of AD is ?

60°

30°

A 45cm

B 6cm

C 2/3cm

D 3\/§cm

Int ABC,ATf: =tan60°" AC=4/3

AD J3

Int ADC, 2= = c0s30°" AD=4/3#2
AC 2
$ AD=6" $B

Question 2

Y11AMT2

+ 0
The exact value of ﬂ is?

sec30°

A Y3+l
2

B J3ri

C 11 /3

2

2
p 3+

1+tan30° !, 1$, 2
- = - O_
sc30° #1+J§%J§
11%, 43
=Wl & 2
j‘ 2
3+1
=S=() A

30




SET 1 SOLUTIONS

TEST 3

Question 3

Y11AMT4

In! ABC, AC=12 cm," ABC =60%and
" ACB = 45",
The exact value of AB is?

60°

12

45°

B

A 2\/5 cm

B 3\/gcm

C 3/6cm

D 4x/gcm

From the Sine Rule:
AB _ 12

sn45’  sn60°

peYd 12, 2 24 Ve _
203 G G

AB—T

"D

Question 4

Y11AMTS

In! ABC, AC=8cm, BC=10 cm and
" ACB =15". Given that sin15’ = ‘/Ej‘/z

show that the exact areaof | ABCis?

15°

10

A 10(\/8! \/5) cm

B 10(x/6+\/§) cm

C 5(\/6! \/5) cm’

D 5(x/6+\/§) cm’?

Areazél AC! BC! sn" ACB

Area:%! 8! 10! sn15°

Area=40! (
# A

V6 2]
4

= 10(«@ " ﬁ)

31




SET 1 SOLUTIONS

TEST 3

Question 5 Y11AMT9

In the rectangular prism, DC=12, CG =5 E F

and GF = 3. Find the size of ZDEG to the B

nearest degree. A 3

//’II__I ________ —_— G
e 5
D 12 C

NOT TO SCALE

A gr° B g
C gz D sas
DG*=5"+12°! DG =13 (@)ﬁ(\/ﬁ)z.. 12
DE2=5"+3| DE=+34 cos! DEG = NN
2 _ 42 _ 2#34#+/153
EG2=122+%F! EG =153 01478
| DEG = 82°50"

$! DEG=83¥%$ C

Question 6

Y11AMT11

# 7" &,
The exact value of cosgg, 7—( is?
6

A 3 B 1
2 2
c 1 D .ﬁ
2 "2
#T& HT'&
cos&)o f( = cos%(
= c0s210°
=1 cos30°
= @) * D
2

32




SET 1 SOLUTIONS

TEST 3

Question 7 Y11AMT13

In the adjacent diagram O is the centre of the
circle. theradius OA =6 cmand ! AOC =60°.
The exact area of the shaded segment
OADCIis?

A 3(2! " 3\/1—3) cm? B 3(! " 3\/5) cm?

C 2(2! " 3\/5) om? D 3(2! m «/5) cm?

Area of sector OAC=%! 6% 3 =6"

Areaof#OAC:%! 621 sin60° = 18! ﬁ:9\/5

$ Areaof segment ADC = 6" %03 =3(2" %3\/5) cm’& $ A

Question 8 Y11AMT14

3| n

cosec? " cosec® cos?! = ?

A ! B sc?!

C  cose! D cosec?!

cosec® " cosec® cos?! = cosec’ (1" cos’! )
= cosec® #sin?!

= cosec’l #

cosec?!
=cosec! $ %C

33




SET 1 SOLUTIONS

TEST 3
Question 9 Y11AMT15
The solutionsto sec! =4cos! inthedomain0" ! " 2# are?
A I 21 4 b5 B I 5l

3'3'3'3 3'3
c Lgrw p L1

66 6 6 6’ 6
i=4cos'
cos!
cos?! =1 cos! :J_r1

4 2

g1-828 4858,

33 33
Question 10 Y11AMT15

The solutionsto 2sec® x! 3tanx=1inthedomain 0° " x" 360° are ?

A 26°34,45°,206°34 ,225° B 26°34,135°,206°34,315°

C 45°,15326',225°,333°26 D 139°,15326,45,315°,333°26'

2(1+tan2x)! 3tanx=1
2+2tan’x! 3tanx=1
2tan®x! 3tanx+1=0
(2tanx! 1)(tanx! 1)=0

tanx=% ortanx=1
For tanx = % x = 26°34',206°34"

Fortanx=1" x=45",225°
#A

34



