(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800 888 300
Email: hello@contoureducation.com.au

VCE Mathematical Methods ¥z
Circular Functions | [4.1]
Homework Solutions

Admin Info & Homework Outline:

ﬁn‘i
Student Name

Questions You Need Help For

Compulsory Questions Pg 2-Pg 26



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au

G.O NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Section A: Compulsory Questions

TIP: Drawing a unit circle will really help! =

Sub-Section [4.1.1]: Evaluating Exact Values for Sine, Cosine And ®
Tangent

Question 1 )

Find:

. 1
a. Sin (—)
3

~|

b. cos(45°)

S|

Sl
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C. tan (E)
6

1 V3

V3 3
d. sin(150°)

1

2
e cos(32—n)

0
f. tan(225°)

1
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Question 2
Find:

a. sin(10m)

Remember for any angles greater than 360°/2m or less than 0,
add / subtract multiples of 360° or 27 for sin and cos until you
reach an angle within [0,2r]

~ sin(107) = sin(0) = 0

b. cos(390°)

= cos(30°) = ?

C. tan (—210°)

1
=tan(150°) = ——= —

«| G

V3
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d. sin(—150°)

1
= sin(210°) = —3

f. tan (HT'T”)

Space for Personal Notes
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Question 3 Tech-Active.

Find the value of the following expressions, giving your answer to 3 decimal places if an exact answer is not
possible.

. (T
a. Sin (—)
9

Document Settings

7
sin[~] // N

9 Display Digits: | Float ¢ || Alg Standard  Real Rad
— angle: [ 0 T

0.34202

Casio / Tl remember to switch between degree and radian.

b. cos(742°)

Cos[742°] //N

0.927184

ran[ 2]

2 - "\1'3

d. sin(105°)
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291
€. Ccos (— —)
12

29 7
12

-1+ 43

2 xE

f. tan(111.3°)

Tan[111.3 °]

—-2.56487

Space for Personal Notes
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Sub-Section [4.1.2]: Applying Identities to Evaluate Trigonometric @
Functions

Question 4 )

Given that sin(9) = %and @ is in the first quadrant, find:

a. cos(6)
sin2(9) + os?(9) = |
(%)1* w(9):=|
2=+ (D)= |
3
ws*(9)= 75
ooa(S)::’}, bui D in Q1 ..t +we
- cos(@): g
b. tan(8)
sin(9)
ton (9)= (D)
1
__3
ey
)
-3
-

Space for Personal Notes
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Question 5

Given that cos(0) = —15—3 and @ is in the third quadrant, find:

a. sin(8)

b. tan(8)

Sint(9)+ w»(9)= |
Sin (9\=1~,|\- cos (D)
[

NG

1)

W
1+

-

I+

"
1+

_I_'l;
3, ®in QO3

2
. Sin(9) 3‘%3‘

S Sen -ve
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Question 6 )})

A point P lies on the unit circle such that its y-coordinate is % and it lies in the second quadrant. Let 8 be the angle
that the line segment between P and the origin makes with the positive direction of the x-axis.

a. State aninterval (a, b), where b —a = g that 6 could fall into.

Gm)

b. Find sin(8).

Since sin(@) corresponds to the y-value
4

of any point on the unit circle, sin(8) = =

c. Hence, find cos(0).

Rearranging sin?(0) + cos?(#) = 1 and solving for cos(#) gives cos(0) = i%, butsinced |

is in Q2, cos(8) must be negative - cos(8) = —%.

Space for Personal Notes
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Question 7 Tech-Active.
Given that cos(8) = 0.4 and 9 is in the fourth quadrant, find:

a. sin(8)

22
Snlue[s + [—) =1, s]

5

/21 - 21 -
[[o o _ L [¢ 5 Y221
LL 5 17 L g JJ
V21
5|

sin(0) = i%’ but 6 is in the fourth quadrant so sin(6) must be negative, so sin(8) = —

b. tan(@)

C.

Space for Personal Notes
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Sub-Section [4.1.3]: Apply Supplementary and Complementary
Relationships to Evaluate Trigonometric Functions

Question 8
Let sin(8) = % where 8 is in the first quadrant.
Find:

a. sin(mr—0)

J

= sin(@) = g
b. cos (% + 9)
J— 3 9 J— 3
= —sin(9) = —z
C. tan(mw—6)
3
5 toa(9):= ©
3 tonlT-9)=-ton(D)
o &t - —}.
” ¥
From gg-ng
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Question 9

Letsin(9) = % where 0 is in the second quadrant.

Find:
a. cos (g - 0)
= sin(0) = —
=sin(0) = -
b. sin(m + 8)
_ 8
= —sin(8) = —-17
c. tan (—0)

17 _
@=L 3

15 B

) @] |
15
from gg-l’ko\g
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Question 10 )})

Let a be an angle in the third quadrant such that sin(a) = — % and B be an angle in the second quadrant such that
- _3

cos(B) = =

Find:

. b4
a. Sin (— - a)
2

b. cos (% + ﬁ)

scal g - *)= cosl el
cosl a)= -_'-JI— sin tla)

.2 :
R, 4 in 03

L sial o)== %

- -ve

cos('“;: +R) = - sin(R)

sin(f)= + [- i)
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Cc. tan (g + a) tan (g - ﬁ)

T .o\ -
ton(3+ %)=~ 350

__ o)
~ sinle)

'tW\(l{ -@) = &-:;\Té)

_ wol@)
T sini(g)

q\“l v\;

‘ n |
=3 ton (T **)4on(T-B)=- %’ X = -} = ?b

whs

Question 11 Tech-Active.

Let sin(8) = ?5 where 6 lies in the second quadrant.

Find:

a.

cos(m — 0)

5
.!.\lssuming[E s@=sm, Solve[Sin [e] = £, sH
2 3
.- R \'5 R
RI-EY —Ar‘csin|— ) -
-3 solve (sin(t)=v5/3,t) | n/2<t<n
V5
5 ——gin-1] 1
6::H-Arc51n[g] {t_ S 1[ 3 ]-HI
Cos[n-0] —sin“[ "{33 ]+irr-)t
2
3 -sin™ [%]-&7{
P 2]
solvel 5|111{_|——.1|‘—"-{' x - cs_1.~;‘|— cos{n—t)
3712 13
2
Deline (=m—cos ‘|: Dons 3
\3]
cosln—1) 2
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b. tan(-6)
__|[Fani-€] wn(-1) 5 [rnc-o L
\ —_ 5
‘\-5 2 T
2
C. cos(%—@)
7T
Cos[- - 6] J‘_ cos(m/f2-t)
] 2 cos(%-z) - ﬁ
] \/5 - - 8
3

Space for Personal Notes
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Sub-Section [4.1.3]: Finding Particular Solutions for Trigonometric @
Functions
Question 12 )
Solve the following over the domain x € [0,27].
a. sin(x) =%
m 5t
*T%66
b. cos(x) = -1
2
_ 2w Am
¥=7303
c. tan(x) =1
T 5t
Ty

MM12 [4.1] - Circular Functions | - Homework Solutions




G.O NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

d. sin(x) = —g

_Sn 7
YTy
e. cos(x)=g
m 7
YT
f. tan(x) = —/3
_27‘[ 5n
*=7373

Space for Personal Notes
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Question 13

Solve the following over the domain x € [0,27].

a. 2sin(2x) —v3 =0

2
Suh ('lx.):- —;

1= £ tuT, Teun

amT
2)2x= 3 *2hT, T 2T ke

- . I T IT ww
o x € [0,27]:x:%,%, %, 7
b. 3+4cos(3x—%)=1
)
CO>(31-%)='E
m U
3x,%;%*2urv,?*2k"'.ke’&
UWTT+2%kT 19 T=+24kT
= T} . 12
NT+24%kT (AT +2% kT
= 36 ) 3b
: . JUE W 35T W3W hw O
in x € [027): =36, 3¢, 76 .36, T8, 3¢
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c. —2tan(4x+%)+1=3

ton e+ ¢)=-1
T _ 3w
Ltl_...-c:—q-"'k-lr'k e
I T

Wg T 6
Qw12 T
= 2
QUK T
L4

+UT

b

i x ¢ [027]in g, =,

I 8w 3T WT ST 697 8w Un

48, 4§, 4%, 4¥, Or,) g

d. 2cos(’2—c)—\/§=0

NI
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e. 1—251n(3x+§):3

_ 5t 13w 7w
T2 s

f. 2tan(5x)+1=3

mT 97 13w 17m 21m 5w 29w 33w 37w
x—20,4,20, 2072072074720 20" 20

Space for Personal Notes
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Question 14 )})

Solve the following over the domain x € [—2m, 0].

a. /3sin(2x) + cos(2x) = 0

ﬁit‘r\ (22) = - oy )

senl2x)

(1 T @
]

twn(="§F7

ST
11:%"’“7‘-, ket

ST +bUT
Drz
. 1T 3T 2¢ _ T
in L€ ['1"'“.0)11:"&1,'71:‘."\1.', n

b. sin(mr — 3x) = sin (g + 3x)

$0n(2x) = cos(3x)

=) ton(3) = |

v
A thT we

(I+4T
Eake SCIG 1

<MY VL X
l‘-' [ A} T"

v x 6 LW 0]y, T o,

13T _ 67 - 3T
",
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Question 15 Tech-Active.

Solve the following over the domain x € [0,27], giving solutions to 3 decimal places.

V2

a. sin(2x) + cos(2x) = 2

ﬁ.ssumin;[@ sxs2m, Solve[Sin[ZX] +Cos[2x] ==

%? ,x]]ffﬂ

(% =3.01069), {x=6.15229}, (x-0.916298}, {x = 4.05789)}

solve

2
sin(2- r)+cc-s;(2- x)=7_.r |0=x=2'm

| x=0.916298 or x=3.01069 or x=4.05789 or x=6.15229

olve (sin ( 2%x) +cos (2%x)=vZ /2, x) | 0<x<2%x
r {x=0.9162978573,x=3. 01069296, x=4. 057890511, x=6. 152285513}'

b. sin(x—l—nz)—cos(3x+%) =%§

n V3 —

by
Assuming[as X5 2m, Solve[Sin[x- —] - Cos[Sx + -] Zz — x] /7 N
12 4 4

[Ix >3.2936), [x— ©.371588), [x—>1.4865), [x - 2.17869]}

Assuming[es Xs2m, Solve{Tan{g - %]2 =7, x]] /7 Nl

[[x >5.207441, [x > 3.03924}]

Space for Personal Notes
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Question 16

a. Findsin (g)

N =

b. Hence, using the Pythagorean identity, find cos (%)

The Pythagorean identity must be used here:
sin?(x) + cos?(x) = 1
cos(x) = +4/1 — sin?(x)

cos(g)zi ’1—%=i§

)=

b

. : pe
2N Q1 - cos is positive - cos(

old
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i. sin(@)

c. Giventhattan(8) = 15—2 and @ lies in quadrant 3, find:

Sin(d _ v
wsl9) "\

23 03(9)= + sin(D)
sial (D) + (o3 (D) =)

“a
) gint (D) -{;*sm"ta\‘-‘- \

% a(o):
T sat(9)= )

I
2)sin(9)= Tyq

=N (9): - ."‘;‘

ii. cos(@)

)
~sn(D):TF, Q3 . sin -ve

iii. sin (g - e)

3

s
I

s (D)

¢o>(D) (i ¥

K53

(g

.. LOS ()= 3

sin( 7 ~9)7 03(2)

=k
S

MM12 [4.1] - Circular Functions | - Homework Solutions

C




(S0ONTOUREDUCATION

VCE Methods %2 Questions? Message +61 440 138 726

iv. cos (g + 9)

COS( % +9)=-Sin(9)=

5
'3

d. Solve sin(x) + 2 cos(x) + cos(x) tan(x) = 0 over the interval x € [—m, ].

sin(2) + 2 cos(A) +

2sCalx)= - 2¢os (%)

2scaln)

Zeosks) - !

toab)= -1

3T

—
oz g kT

Space for Personal Notes

sin )+ 2con () + scab) = O

23cn (%)~ 2005 (%) =0

scaly)

——
-

(otx)
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