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Question 6:

Find all values of 8 between 0° and 360° satisfying the equation
2sin@ +4sin(@ +60)=1.
Give your answer correct to the nearest degree. [7]

0 =128",330° (to the nearest deg)
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Question 7:

(a) Show that 15 sin @ + 8 cos  may be written in the form R sin(6 + )
where R and « are constants to be found such that R > 0 and
0° < o < 90°, [3]

17sin(0+28.1°)

(b) Hence find the maximum and minimum points of the expression
15 sin @ + 8 cos @ in the range 0°<@ <360°. What are the values
of & that gives the maximum and minimum point? [5]

Max =17 when € =61.9°;Min =-17 when 8 =241.9¢

(c) Sketch the graph of y=15sin 0 + 8 cos 9 for 0° <8 <360°. [2]
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Question §:
Given that 4sin@ — 3cosf = Rsin(6- )
Find the value of R and the value of o where R > 0 and 0° < ¢ < 90°, [3]

SSin(H —36.870)

Hence find all values of @ between 0° and 360° satisfying the equations
(a) 4sinf — 3cosO =2 [4]

0 =60.5°,193.3°

(b) 48in26 — 3c0s20 =2 [4]

0=30.2°,96.6°,210.2°,276.6°
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Question 9:
Given that sin@ + 2cosf = Rsin(6 + )
find the value of R and the value of @ where R >0 and 0° < a < 90°. [3]

J35in (6 +63.4°)

Hence find the greatest and least values of the expression
6

sin@ +2cosf+4
and give the corresponding values of 8 between —180° and 180°, [6]

Max value = %(4+\/§) when 6 = —153.4°, Min value = 1—61—(4—\@) when 6 = 26.6°
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Question 10:
(a) Express cosf — J3sin@ inthe form R cos(f + a)

where r>0and0<a<%.

(b) Find the maximum and minimum values of
1
cos@ —/3sin6 +4

stating the values of @ for which they occur in the range
-n<0 <.

(c) Solve the equation

cosQ~\/§siné’=\/§

for values of 8 between 0 and 2inclusive.

[3]

[4]
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SOLUTIONS TO Q6 TO 10:
Question 6:

2 sinf + 4 sin(@ + 60) =
Expand sin(@ + 60) as follows:
sin(@ + 60)

The equation becomes
2siné +4[—;~sin0 +—\/2§(3030}

2sin6+2sin9+2\/§cose
4sin@+2\/§c050
2x/§0089+4sin0

Where R>0 and 0<a <£90°
2\/§c05¢9+4sin@

Compare coefficients of cos@

23
Compare coefficients of sind
4
Squaring {1} and {2} and adding gives
2
(243 +4°
= R
R
_{2_} _ Rsina
{1} Rcosa
tano
o
a
= 2/3 cos 6 + 4sind

The equation becomes

J28 cos (0-49.1)

cos(f —49.1)

)

siné cos60 + sin60 cosf

1
—sind +—3COS(9
2 2

1
1
R cos(6 — )

R(cos@cosa + sinfsina )
Rcosa cos@ + Rsina siné)

R cosa

-{1}
-{2}

R sina

R*(cos’a + sin*a)
28

V28

4
23
2

N

(3]

49.1°

J28 cos (0-49.1)

V28

79.1°
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(6 —49.1°)
79.1° .
79.1° 0
= 0 —-49.1=79.1 or 6 —49.1=360-79.1
0 =128.2° 6 =330.0°
= 6 = 128°, 330° correct to the nearest degree
Question 7:
(a) I5sin@ +8cos @ = Rsin(f + )

(b)

Compare coefficients of sinéd
15

Compare coefficients of cosé
8

i

R (sin@cosa + sina cosd)
R cosasind + R sina cosé
R cosa

-{1}

R sina -{2}

Squaring {1} and {2} and adding gives

152+ §2
= R?
R

Rsina

Rcosa

= tana

a

a
= 15sin@ + 8cosf

R¥(cos’a+sin’a)
289
17

tan™ (ij
15

28.1°
17sin(6 + 28.1°)

The function 17sin(@ + 28.1°) has a minimum value when

sin(6 +28.1)

-1

= Minimum value of 15 sin@ + 8 cosd = —17
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The function 17sin(@ + 28.1°) has a maximum value when

sin(@+28.1) = 1
— Maximum value of 15 sind + 8 cos@ =17
Minimum value when
sin(@ +28.1) = -1
= 6 +281 = 270
0 = 24109°
Maximum value when
sin(@ +28.1) = 1
6 +281 = 90
6 61.9°
(c)
4y
17T
0 I I i /i » 0
90 180 270 360
17+
The graph of y = 17sin(@ + 28.1°) is obtained from the graph of
-28.1°
y=sind by a translation of ( 0 j and a stretch of factor 17
along the y axis.
Question §:

4sin@ -3 cos B

Compare coefficients of sinéd
4

Compare coefficients of cosé
-3
3

it

i

=R sin(f — a)

R (sin@cosa — sina cosb)
R cosasind — R sina cosé

R cosa -{1}
—R sina
R sinx -{2}
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Squaring {1} and {2} and adding gives

42+ 3% = R¥cos’a+sin‘a)
= R = 25
R = 5
ﬁ Rsina  _ 3
{1} Rcosa
= tana = 0.75
a = tan'0.75
a = 3687°
= 4sin@ — 3cosfd = Ssin(f - 36.87°)
(a) 4sinf — 3cosd 2
= 5sin(@ - 36.87) = 2
sin(@ —36.87) = %
sin”0.4 = 23.58°
6 —36.87°
23.58° 23.58° 0°
= 6 —36.87=2358 or 6-36.87=180-23.58

6 =60.45 or 6 =193.29
= 0 =60.5°, 193.3° correct to 1 decimal place

(b) 4sin20 — 3cos28 = 2
Replace € with 28 in the quadrant diagram as follows:
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10

(26 - 36.87°)

23.58°

23.58°

= 260 —36.87=23.58
260 =60.45
6 =30.235

or

260 —36.87=180—-23.58
260 =193.29
6 =96.65

or 20 —36.87=360+23.58 or 20 —36.87 =540 -23.58
260 =420.45 260 =553.29
6 =210.23 6 =276.64

= 0 = 30.2°, 96.6°, 210.2°, 276.6° correct to 1 decimal place

Question 9:

sin @ +2cos @ =R sin(f + )
= R (sinfcosa + sinacosb)
= Rcosasind + R sinacosé

Compare coefficients of siné

1 = Rcosa -{1}
Compare coefficients of cosd

2 = Rsina -{2}
Squaring {1} and {2} and adding gives

1242 = R¥cos’at sin’ar)

= RP =5

R = 5
{2} Rsina 2
{1} Rcosa 1
= tang = 2

a = tan'2

a = 634°

= sin@ +2cos@ = \/gsin(9+63‘40)
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6 6

sinf+2cosf+4  J5sin(0+63.4°)+4

The minimum value of the expression will occur when J5sin (9 + 63.4°) +4 is a maximum

= sin(f +63.4) = 1

= minimum value = \/5 (?) 2
6 (54
S
6(v/5-4)
5-16
minimum value = —6—(4 - \/g )
11
This will occur when
6 +634° = 90°
g = 266°

The maximum value of the expression will occur when J5 sin(@ + 63.4°) +4 is a minimum

= sin(0 +63.4°) = -1

maximum value =

B

6 =53.1°

78.5° 0°
78.5°
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6(4+5)

16-5

%(4+ﬁ)

This will occur when

0 +634° = —90°

0 ~153.4°
Question 10:
(a) cosf—+/3sin@ = Rcos(0 + c)

Compare coefficients of cosd
1 =

Compare coefficients of siné
-3 =
3 =

R (cosfcosa — sinf sina)
R cosa cos@— Rsina sin@

R cosa -{1}
—R sinx
R sinx -{2}

Squaring {1} and {2} and adding gives

() -
R =
R =

Rsina

)

N
S——
|

Rcosa

—
[

= tana =

o =

a =

= cos@—\/gsiné’

1l

R? (cos*a + sin*a)

1

b
®) cosH—\/gsin0+4

Maximum value of the expression

. ..
cos| @+ ? 1S a minumum.

occurs when

2005(9+%]+4




YEAR 11 -EXT.1 - REVIEW OF AUXILIARY ANGLE METHOD - PAPER 2

13

= cos (6’ +£J
3

Maximum value

Maximum value

When cos(@ +Z3r—)

Minimum value of the expression

T . .
cOs (9 + —3—] is a maximum
s
= COS (9 + ?j

Minimum value

Minimum value

occurs when

When cos (9 +—73£j
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Maximum 2—”,1 , Minimum l,—zj
3°2 3

(c) cosf-+3sin@ = f3
= 2005(9+Z3[—) - 3
cos(9+£] = —[3—
3 2
~1 \/g T
cos'— = =
2 6
-
3
i
6
i3 0
6
0+%=27-2 or 9+Z=27+Z
3 6 3 6
=" p=112
2 6
0 = 173,”_”
2 6




