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Layout and content of the Unit Assessment will be different. This is not meant to be a
carbon copy of the Unit Assessment. This booklet is an opportunity to practice all of the
essential skills required to pass the Unit Assessment.

This booklet should be used to identify any areas for improvement before you sit the
Unit assessment for the first time.

Unit Assessment standard Description
H4LC 76 1.2 Applying trigonometric The sub-skills in the Assessment Standard are:
Expressions and skills to manipulating
Functions expressions ¢ applying the addition or double angle formulae
¢  applying trigonometric identities
¢ convertingacosx + bsinx to kcos(x + a) or
sin(x + @), for ainl1stQuadrant and k > 0.
EF#2.2 Explaining a solution Assessment Standard 2.2 is transferable across Units.
and, where appropriate,
relating it to context For candidates undertaking the Course, Assessment Standard 2.2 should
be achieved on at least two occasions from across the Course.
H4LD 76 1.2 Applying trigonometric The sub-skills in the Assessment Standard are:
Relationships and skills to solve equations
Calculus ¢  solving trigonometric equations in degrees, including those
involving trigonometric formulae or identities, in a given interval
AP#2.1 Explaining a solution Assessment Standard 2.1 is transferable across Units.
and, where appropriate,
relating it to context. For candidates undertaking the Course, Assessment Standard 2.1 should
be achieved on at least two occasions from across the Course.
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Expressions and Functions

1.2 Applying trigonometric skills to manipulating expressions.

Sub-skills

*

Q1.

Q2.

applying the addition or double angle formulae

The diagram below shows two right angled triangles.

3‘ SL
B »°
4

12

Use the triangles to find the exact values for:

a) sin(x + y) b) sin(x — y) c)
e) sin(2x) f) sin(2y) g)
i) tan x j) tan(x +y) k)

The diagram below shows two right angled triangles.

Use the triangles to find the exact values for:

a) sin(x + y) b) sin(x —y) c)

e) sin(2x) f) sin(2y) g)
i) tan x j) tan(x + y) k)

cos(x +y) d)
cos(2x) h)

tan(x — y) 1)

cos(x +y) d)
cos(2x) h)

tan(x — y) 1)

cos(x —y)
cos(2y)

tan 2x

cos(x —y)
cos(2y)

tan 2x
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Q3. The diagram below shows two right angled triangles.

3 7

Use the triangles to find the exact values for:

a) sin(x + y) b) sin(x —y) c) cos(x +y) d) cos(x —y)

e) sin(2x) f) sin(2y) g) cos(2x) h) cos(2y)
i) tan x j) tan(x +y) k) tan(x —y) 1) tan 2x

Q4. The diagram below shows two right angled triangles.

10
V3
x° L]
4 3

Use the triangles to find the exact values for:

a) sin(x + y) b) sin(x — y) c) cos(x +y) d) cos(x —y)

e) sin(2x) f) sin(2y) g) cos(2x) h) cos(2y)

i) tan x j) tan(x + y) k) tan(x — y) 1) tan 2x
Q5.  The diagram below shows two right angled triangles.
7
i V7

rO }J

J5 22

Use the triangles to find the exact values for:
a) sin(x + y) b) sin(x —y) c) cos(x +y) d) cos(x —y)
e) sin(2x) f) sin(2y) g) cos(2x) h) cos(2y)

i) tan x j) tan(x +y) K) tan(x —y) 1) tan 2x
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Expressions and Functions

1.2 Applying trigonometric skills to manipulating expressions.

Sub-skills

¢ converting acosx + bsinx to kcos(x + a) or ksin(xta), for a in1stQuadrantand k> 0.

Q6.  Express each of the following in the form k cos(x —a), 0 < x < 2x
a) cosx + sinx b) cosx —/3sinx

c) V3 cosx + sinx d) 2cosx + 2sinx

Q7.  Express each of the following in the form k sin(x —a), 0 < x < 2m
a) 3cosx —4sinx b) 8cosx + 6sinx

c) —cosx + 2sinx d) —cosx — 3sinx
Q8. Express 3cosx + 4sinx in each of the following forms: 0° < x < 360°
a) k cos(x — a)° b) k cos(x + a)°

c) k sin(x — a)° d) k sin(x + a)°

Qo. Express each of these in the form kcos(bx — a): 0 < x < 2rm

a) cos 2x + sin 2x b) sin 3x — cos 3x

Q10. Express each of the following in the given form, for 0 < x < 2m, use RAD mode on your

calculator.
a) 3 cos 260 — 4sin 26 ; kcos(20 —a)
b) 2sin 20 + cos 260 ; ksin(260 — a)

Q11. Express each of the following in the form k cos(x —a)° for 0° < x° < 360°

a) 12 cosx + 5sinx b) 7cosx — 24sinx

Q12. Express the left hand side of each equation in the form k cos(x — a)°
for 0° < x° < 360°, then solve.
a) cosx +sinx =1 b) 3cosx +4sinx =5

c) 9sinx —12cosx = 10 d) 2cosx + 3sinx =—1
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Q13.

Q14.

Q15.

Q16.

Q17.

Q18.

Q19.

Q20.

Express the left hand side of each equation in the form k sin (x — @)°
for 0° < x° < 360°, then solve.
a) 3sinx —4cosx =2 b) 4cosx —3sinx =5

c) 6sinx —8cosx =10 d) cosx —+/3sinx =1

Express 8 cosx° — 6sinx° in the form k cos(x° + a°) wherek > 0and 0 < a < 360.

Express 2sinx°® — 5cosx® in the form ksin(x° — a®) wherek > 0and 0 < a < 360.

a) Express sinx° — 3 cosx® in the form k sin(x° — a®) wherek >0
and 0 < a < 360. Find the values of k and a.

b) Find the maximum value of 5 + sin x° — 3 cosx° and state the value of x for
which this maximum occurs.

Solve the simultaneous equations ksinx°® =5 and kcosx® = 2

where k > 0 and 0° < x < 360°.

Solve the equation 2 sinx® — 3 cosx® = 2.5 in the interval 0° < x < 360° .

a) Show that 2 cos(x° + 30°) — sinx° can be written as v3 cos x° — 2 sin x°.

b) Express v/3 cosx® — 2sinx° in the form k cos(x®° + a®) where k > 0 and
0° < x < 360° and find the values of k and a.

c) Hence, or otherwise, solve the equation 2 cos(x° + 30°) = sinx° + 1,

0°<x <360°

f(x) = 2cosx°+ 3sinx°.
a) Express f(x) in the form k cos(x° — a®) where k >0 and 0° < x < 360°

b) Hence solve algebraically f(x) = 0.5 for 0° < x < 360°.
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Expressions and Functions
1.2 Applying trigonometric skills to manipulating expressions.
Sub-skills

¢ applying the addition or double angle formulae

¢ applying trigonometric identities

Q21. Knowingthatsin(a + ) = sinacosf * cosasinf ,
cos(a + B) = cosa cos B F sina sin B, and sin? x + cos? x = 1, prove the following:
a) sin2A = 2sinAcos A
b) cos 24 = cos? A —sin? A
c) cos2A =2cos?A—1
d) cos2A =1—2sin? A
e) cos?A = %(1 + cos 24)
f) sin? A = %(1 — cos 24)

Q22. Show that:

tanAcosA

a) sinA =1
1 1
b) 1+ tan2A  sinZ24
2, 1
c) 1+tan“A = —a
d) tan A — tan B = S24-B).
CosAcosB
e) tan 34 + tan 4 = —nt4
cos3AcosA
tan?A-1 _ 2
f) m =1 2cos“ A
tan? 4 _ 2
g) nZA 1=tan“ A
h) sinA — sinAcos? A =sin A
D osA___c0sA__ ppan 4
1-sinA 1+sinA
) (sinx — cosx)? + (sinx + cosx)? = 2
k) 1-sinx _ cos.x
cosx 1+sinx
D sin*x —cos*x =1—2cos?x

* Most of the above are much more difficult than you will be presented with in the final exam*

sin A sin2A4 sinnA
**Remembertan4A = ——, tan24 = ,..tannd = —— **
COS A cos 24 cosnA
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Expressions and Functions

1.2 Applying trigonometric skills to manipulating expressions.
Sub-skills
¢ applying the addition or double angle formulae

¢ applying trigonometric identities

¢  EF#2.2 Explaining a solution and, where appropriate, relating it to context

Q23.
a) i) Show that (sinx + cosx)? can be written as 1 + sin 2x.
ii) Hence state the maximum and minimum vales of (2sinx + 2 cos x)?
. , . . 1.
b) i) Show that sin®x cosx + sinx cos®x can be written as 5sin 2x.
ii) Hence state the maximum and minimum vales of
V3sin® x cosx + v3sinx cos® x
c) i) By using 3x = 2x + x, show that sin 3x can be written as 3 sinx — 4 sin3 x
ii) Hence state the maximum and minimum vales of 5 Sinx — 2sin3x
d) i) By using 3x = 2x + x, show that cos 3x can be written as 4 cos® x — 3 cosx
ii) Hence state the maximum and minimum vales of —12cos®x + 9 cosx
. : i 2t : :
e) i) By using tanx = 222 'show that sz can be written as sin 2x
cosx 1+tan<x
== . . tanx
ii) Hence state the maximum and minimum vales of ————
2+2tan2 x
. . i 1—tan? .
f) i) By using tanx = ——, show that izx can be written as cos 2x
cosx 1+tan<x

3-3tan?x

ii) Hence state the maximum and minimum vales of 5
2+2tan?x
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Relationships and Calculus

1.2 Applying trigonometric skills to manipulating expressions.

Sub-skKills

¢ solving trigonometric equations in degrees, including those involving trigonometric formulae or identities, in a given

interval

Q24. Solve the following equations in the given domains

a)

c)

e)

g)

q)

sin2x =1 for 0 <x <180
2sin3x =1 for0 < x <180
2sin2x =+/3 for 0 < x <180
—3sin2x = /7 for 90 < x < 270
2sin-x = —1 for 360 < x < 720
3sin3x = 0.5 for 0 <x <2m
2sin6x =0 for0<x <7
6sin2x=—1for0<x<m

5sin3x = -3 for 0 <x < 2w

b)

d)

h)

j)

)

cos3x =—1 for 0 < x <360
—cos4x = 0.5 for 0 <x <90
4cos2x =3 for 0 < x < 360
\/1_0cos§x =2 for 0 < x <540
0.5cos2x = 0.25 for 0 < x <720
3cos2x =2 for 0 <x <2m
3cos(—2x)=1for - mn<x<m
3cos4x = —1 for Ostg

7cos2x=—4 for 0<x<3m
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Relationships and Calculus

1.2 Applying trigonometric skills to manipulating expressions.

Sub-skills

¢  solving trigonometric equations in degrees, including those involving trigonometric formulae or identities, in a given

interval

¢  AP#2.1 Explaining a solution and, where appropriate, relating it to context.

Q25.

a)

b)

c)

d)

g)

h)

j)

Solve the following:

sin x° cos 10° + sin 10° cos x°

sin x° cos 25° + sin 25° cos x°

sin x° cos 15° — sin 15° cos x°

sin x° cos 71° — sin 71° cos x°

cos x° cos 14° + sin x°sin 14°

cos x°cos 63° + sin x° sin 63°

cosx °cos 22° — sinx°sin 22°

cos x° cos 2° — sinx®°sin 2° =

A lw

0.5

wIiN

0.8

~ |G

-

2sin x° cos 45° + 2 sin45°cosx° = 1.5

3cos x° cos 30° —3sin x°sin 30° = 2

for

for

for

for

for

for

for

for

for

for

0° < x < 360°

0° < x < 360°

0° < x < 360°

0° <x < 360°

—180° < x < 540°

0°<x<720°

0° < x < 360°

0° < x <180°

0° <x < 360°

0° <x < 360°
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Relationships and Calculus
1.2 Applying trigonometric skills to manipulating expressions.
Sub-skills

¢  solving trigonometric equations in degrees, including those involving trigonometric formulae or identities, in a given
interval

¢ AP#2.1 Explaining a solution and, where appropriate, relating it to context.

Q26. Solve the following:

a) sin2x° —cosx° =0 for 0° < x < 360°
b) sin2x° — 3sinx®° =0 for 0° < x < 360°
c) cos 2x° + cosx®° =0 for 0° < x < 360°
d) cos2x° +sinx° =0 for 0° < x < 360°
e) cos2x°+cosx°+1=0 for 0° < x < 360°
f) cos2x° —7sinx°—4=0 for 0° < x < 360°
g) 2cos2x°—3cosx°+1=0 for 0° < x < 360°
h) 3cos2x°+sinx°—2=0 for 0° < x < 360°
i) 5c0s280 —cosf+2=0 for 0 <x<2m

)] 6cos20 —5cosf8+4=0 for 0 <x<2m
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ANSWERS

Q1.

Q2.

Q3.

Q4.

k)

56
65

24
25

AW

V5330

40
41

» | U

wIN

3v/3+410
V2071

83
19

by

b)

j)

b)

j)

b)

j)

3v3-4v/10 _ 4+/3-3/10

12++v30

6

16
65

120
169

56
33

V5330

63
130

73

3v/3-4/10
V2071

3v3+4v10 _ 3v10+4V3

g)

k)

g)

k)

g)

k)

<)

g)

12—+30

1)

6

83
13

33
65

d)

h)

D

d)

h)

)

d)

h)

63
65

119
169

-1
109
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V35+2v6 2V6-v35 2V10—21 V21+2V10
Q5. a) 2750 b) 2750 ) 2750 d) 2750
V15 414 1 1
e) e f) =TS 8) " h) =
V3 . V35+2V6 _ 15V15+16V14
l) NS ]) 2410—v21 - 19
2V6—/35+ _ 15V15-16V14
k) 2VI0+v21 19 ) V15
Q6. a) V2 cos(x — %) b) 2 cos(x — 53—”)
c) 2cos(x — g) d) 2v/2 cos(x — %)
Q7. a) 5sin(x — 3.7850..) b) 10 sin(x — 5.3558..)
) V5 sin(x — 0.4636..) d)  V10sin(x —2.8198..)
Q8. a) 5cos(x — 53.1)° b) 5 cos(x + 306.9)°
c) 5sin(x — 323.1)° d) 5sin(x + 36.9)°
Q9. a) V2 cos(2x — %) b) V2 cos(2x — 3%)
Q10. a) 5 cos(26 — 5.355..) b) V/5sin(26 — 5.819..)
Q11. a) 13 cos(x — 22.6)° b) 25 cos(x — 286.3)°

Q12. a) V2 cos(x — 45)° x =0° 90° 360°
b) 5cos(x —53.1)° x = 53.1°
c) 15cos(x —143.1)° x =94.9°, 191.3°

d) V13 cos(x — 56.3)° x = 162.4°, 310.2°
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Q13.

Q14.

Q16.

Q17.

Q19.

Q20.

Q21.

Q22.

Q23.

a)
b)
<)
d)

5sin(x — 53.1)°
5cos(x — 233.1)°
10 cos(x — 53.1)°
2cos(x — 210)°

10 cos(x + 323.1)°

a) V10 sin(x — 71.6)°
x = 68.1985...°,
a) PROOF b)
a) V13 cos(x — 56.3)°
a) PROOF b)
d) PROOF e)
PROOF
i)
a) PROOF
b) PROOF
) PROOF
d) PROOF
e) PROOF
f) PROOF

x =76.7°, 209.5°
x = 323.1°

x = 143.1°

x = 0° 240° 360°

Q15. +/29sin(x — 68.2)°

b) x=1616°

248.1985 ...° Q18. x =179.792..°, 100.207...°

Vi7cos(x +49.1)° ¢)  x=18.7°, 243.1°

b) x =138.3°, 343.3°

PROOF c) PROOF
PROOF f) PROOF
ii) Max Min
8 0
V3 V3
2 2
1 1
2
3 -3
1 1
4 4
3 3
2 2
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Q24. a) x = 45° b) x = 60°, 180° 300°

c) x = 10°, 50°, 130°, 170° d) x = 30° 60°

e) x = 30° 60° f) x = 20.7°, 159.3°, 200.7°, 339.3°

g) x =120.95°, 149.05° h) x = 76.2° 463.8°

i) x = 420° 660°

j) x = 30°, 150°, 210°, 330° 390° 510° 570° 690°

k) x

0.056, 0.991, 2.150, 3.086, 4.245, 5.180

1) x = 0.421, 2.721, 3.562, 5.863

)
=
I

0.524, 1.047 n) x = —2.526,—0.615, 0.615, 2.526

0)  x=1.655, 3.058 p)  x= 0478, 1.093

q) x = 1.262, 1.880, 3.356, 3.974, 5.450, 6.069

r) x = 1.090, 2.052, 4.231, 5.194, 7.373, 8.335

Q25. a) x =38.6° 1214° b) x = 5° 125°

)  x= 56.8° 153.2° d)  x= 56.5° 2655°

e) x = —22.9° 50.9°, 337.1°, 410.9°
162.6° 323.4° 522.6° 683.4°

e
R
Il

g)  x=8° 308° h)  x= 133°

ot

A
=
Il

3.6° 86.4° j) x = 18.2°, 281.8°
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Q26.

x = 30° 90°, 150°, 270° b)
x = 60°, 180° 300° d)
x = 90° 120° 240°, 270° f)
x = 0° 104.5° 255.5°, 360°
x = 30° 150° 199.5°, 340.5°

x=0927.. ,535.., 2 %

x=0841.. ,1.823.. ,4.460..

x = 0° 180°, 360°
x = 90°, 210°, 330°
x = 210°, 330°

,5.442 ...
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PROOFS

RAla) SN RA = R on A cos A
LHS ©w2A = &wn (A +A)
s A cosA +sunA cosA

Re=nAcoeA 1ns = RHS ae ceguuyed.

"

n

B CoaA = coefA-suy A
LHs  Coe2A =  cos(A+A)
= CoSA.coeh — snAan A

= CoszA"st;zA

LHS = RBRRS a= reovw'\xed

) CosadA = A cos A - |
CosaA = cosA - sufA

e know CcostA +evnA = | S snA=|-coSA
> oA = oA - (1- coSA)
= co~A -1 +co2A

< QeesSA - |

LHS = RHS (o= W.

F) CosA = |- = A
Cos2A = COE;A - s A
we knoed  coA + sn"A = | cotA = |- snPA .
>  perA = |I-smnA -sn'A
= |- Qe A

AHS = RHS o= regutred .
9 cofa = % [1+conan)
We know couQA = QAcos A - | #* Lrom (C) .

=y QcomA =|tcos3A
S co2A =-é—(l+coe-aA)

LHS = RHS as rew"ve,d .
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§

b)

& 4

e

sntA = 5 (1- coeRA) .

¥ 3¢ trows  (0s3AA = 1- 2eun A
&> aewniAd = | - cosaA
NAL e 2L _
s A 2(1 cosZ fD

Lhs = RHS as ceguaired -

AR .
d) .tOJ/\ A . CG??A = |
snA 4
Sun
‘IL'OJ‘I A : COSA = Ces A C_iﬁ
-1 =nA ean A
; swn A
=:n A
= |
LHS = PHS o  requuyed
l + ! = .__l—.
EanA BSUNZA
|
| + wley o | =
tan’'A gm%oé—‘A
= |+ cosA
a2uN*A
= gmlA e CO%IA
Sw'A s>un?A

. =WNA tceelA
SN A

st A

LHS = LHS = fe7mi/eo’.

grem ()
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Q3

=2

2)

O |+ tomn A

|+ tanm’A

n

|
cos" A

! + SLY\IA
CoSCA
Coe?A ., SntA
CesPA coerA
coeFA =t A
CrefA
.
cos*A

LHS = CHS os recw.&ed.

Y tonmA-tanB = _smn BR-B)
cos A cosA
tan A - temP - =umhA _ snd
cosA. cos B
= sSnAce® — coesAsn®
CoBA coeB
= SN CA—BB
cos A coeD
LHS=> EHS o req,u{rec)
tandA rtonn A = SulLA
COSDA . CosA
tonBA x koA = SWIA . SwA

Cos3A COSA

SN 2A cosA + (cSRA.=A

coss3A. cos A .
Sun(RA+A)
Coe=2A.cos A

Sun(LA)

COoS3A .cosA .
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£. tan'A-| w | =P econs- A
tan?A + |
ot A — | - =snA 1
A + | _,CO‘C}A x top + o Howl
=n'A by cos? A
coF A
= SUWYA - colA
SINEA + cosA
= ®unZA4d - CoA
= (1- cos?A) - coF A
= |- Ace=t A
: LHS = HS oss (‘e%,t‘fe,d .
Y ta’A — | = tantA
sin? A
tont A — - +a VIIA - = A
st A sun A
" swn*A suZA
Cos* A
SntA
= o = l
CoeFA
= | - cos A
Cost A
= sSWnA = -&anzf‘l
Cos>2 A

LHS = EHS ae requiced.
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h)

\"2

en A - snA CostA = 6Ln7>i‘\

suw1 A (1- cos?A)
s A (sn®A)

= suvn A
LHS = RS os rea\rw\‘rec\-

an A - swnAcotA

oA cemA = R tam A

|- A | +&wn A

cos A _ CcoshA - (/+9(A/DLDS/4 —(”SU”"DCCsA
|- sin A [+t A |- s’ A

= CosA (I+smA—I+sm/4>

ces"A
= cosA(asunA)
CoS*A
= aAS,nA
cos A
= RX+ton A
e = BHS o= regulred.
(Bun=x - com=cS tlenx tecend = 2

(S com>)+ (suvn=> -t-c:asaci = BN o~ Denor OB + oo
+ S RSN LOSDC + (O

ANl + RCoT

2 (ssunt=> + co=F =)

=2

LHS= RPwS as ru,,m‘feé
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B |- svn>e o Qo T

Cos=C l + v =
| - SuN>C = cosx( -eunx)
coSDC

Coss" =X

= coea>x(1- =suvnx)

|- =un* =
= C_Os.tc.CI—bm>c)
(I- svr>(1+ suo
B COFe

| +=SuvNoC

Lus = ens as Q@M‘ma.

8 sun e — cosq:c; = |- Rcostoc

s - coex = (st - cosx (et + coed )
= S DO = CERL T
=z l-costse — coela

= |- Qecat=

Lns = BnS as r‘e,arwl:f‘eﬁ-
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. z v B 2
@33 ad) (> + tosoe) = SUN'X 4+ oS X+ ASNACOEX

| + R=svn > coss=<

=]+ S\n3a >

bi)  SuNT.CosL + Smnoe. oo = Bupecos (Tnte  cot)

SN cosTe
-é— Casmxm)

I

'é‘_sm b ol

s (,) SN Do = S (aac_-t:cD
= SN AXCOSC. + COSFCSINTC
= Aswnoc.coS o + s (1= 2sin’=)
= sSunoxc (acos"u‘_ 4 |- Rewntee)
= SN Ca—'aemzoc + | = R=iry 20)
= Pen=— - 4sunx

CO%(a::c,-t—:x)

= COSRAX.COSC — SINATL. (N

= AcotA-Deovr — ASUNT' X cos

- cosoe ( ReoA - | - Amuntx)

= coex (Rcofx —| — (RIcodx))
= L costoe - Do

0O Cos3
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