Pure Mathematics Year 1/AS SolutionBank

Trigonometric ratios, Mixed Exercise 9

1 2 b
A 6cm
6em Scm
6° ‘
& 8cm ¢
a Using area of AABC =Z1acsin B Using the sine rule
2 _ H o 2
10cm® = 5x6x8xsin#°cm sinx® _ sin80°
S0 10 =24sin6° 5 6
So sin@°=2 -5 . in80°
0 sin =33 sin XO:55|n80
= 0 =24.60r155(3sf) 6
As 6 iis obtuse, ZABC =155° (3 s.f.) =0.8206...
x=55.2 (3s.f.)
b Using the cosine rule
b? = a2 +c?—2accos B The angle between the 5 cm and 6 cm sides
AC? =8 + 6% — 2x8x6xC0S B is 180°—(80+x)° = (100—x)°.
=187.26... Using th 2 tianale f a
AC —13.68. .. sing the area of a triangle formula:

area = x5x6xsin(100-x)° cm?
=10.6cm’ (3 s.f.)

The third side has length 13.7 m (3 s.f.).

Scm

3cm

3cm

Using the cosine rule : . :
J Use the sine rule to find the angle opposite

2 2 2
cosxo =S t1:27 =24 the 3 cm side. Call this y°.
2x3x1.2
=0.65 siny® sin40°
X = COS 71(0.65) 3 5
=49.458... siny° = 3sin 40°
5)
x=495(3sf) = y=2268...
Using the area of a triangle formula Sox=180—(40+y)
area = 1x1.2x 3xsin x°cm’ =117 (3s.f.)
=1.37cm’ (3s.f) Area of triangle = $x3x5xsin x°

=66.6 cm” (3s.f.)
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3 4 b
A 3cm B
.
Sem 39cm
Tem
B A D‘—2.4cm—b(‘
Use the cosine rule to find angle A. sin ZADB  sin75°
3+5 -7 39 48
CoOsA= 7235 : © -
XX o
B sin ~ADB = 225N 75
=-0.5 4.8
_ -1 H o
A=cos™(-0.5) LADB:sin‘l(s'gsm 75 j
=120° 4.8
Area of triangle = 1 x3x5xsin Acm? =51.7035...°
=6.495...cm? So ZABD =180°—(75+4ADB)°
=6.50 cm? (3 S.f.) =53.296...°
Area of AABD =1x3.9x4.8xsin ZABD
4 a =7.504...cm?
In ABDC, ZBDC =180°- ZADB
=128.29...°
Area of ABDC =1x2.4x4.8xsin ZBDC
=4.520...cm?
Total area = area AABD +area ABDC
=12.0cm?(3s.f)
BD >
In ABDA, = =5in30.6° B Viem
' . 10cm .
So BD =8.2sin30.6° C
=4.174... 4 5v13em
AD
82 €0s30.6 a Using the cosine rule:
AD =8.2¢0s30.6 = 7.0580... b’ =a”+c’-2accosB
2 2
ZABD =90°—30.6° (5@) =(aJ§) +10°
=59.4° o
We can use AD and BD to calculate the area ~2x2y3x10xc0s150
of AABD or use: 325=3a’+100+30a
Area of AABD=%X82X BD xsin59.4° 3a2+30a-225=0
=14.7307...cm? a’+10a-75=0
Area of ABDC =1x10.4x BD xsin100° (a+15)(a—5)=0
=21.375...cm? —~a-=5asa>0

Total area = area AABD +area ABDC
=36.1cm’ (3s.f)
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5 b Area AABC =1x10x5+/3xsin150°
=12.5\/3cm?

V2em xem

Area = lcm?

2cm

Using the area formula:
1=1x2x+/2xsing°
. 1
=sinf°=—=
V2
=6 =450r135

But as 4 is not the largest angle, @ must be
45,
Use the cosine rule to find x.

X2 = 2? +(J§)2—2x2xﬁxcos45°
XX =4+2-4=2

Sox=+2

So the triangle is isosceles with two angles
of 45°. It is a right-angled isosceles
triangle.

B(3.,4)

A0, 1)

"

a Use Pythagoras’ theorem.
AC = J(1-0Y’ +(3-1)"
=5
~b
BC = /(3-1)° +(4-3)
-5
=a

SolutionBank

a AB=.(3-0) +(4-1)
=+/18

=c

Using the cosine rule
a’+b®—c?
2ab
5+5-18

2x\/§x\/§
2
10
4
5
Find sin C by using the identity,
cos® x+sin”x =1 or by drawing a 3,4,5
triangle and looking at the ratio of the sides.

cosC =

cosC =

b Using the area formula:
area of AABC =;absinC

= 1x/5xExsinC

=1.5 cm?

a Using the cosine rule
(2x-1)" =(x+1)" +(x~1)’
—2(x+1)(x—1)cos120°
4x2—4x+1=(x2+2x+1)
+(x2—2x+1)+(x2—1)
4x* —4x+1=3x"+1
X*—4x=0
x(x—4)=0
=>x=4 x>1

x(x+1)><(x—1)><sin120°
x5x3xsin120°

2
2
1 J3

=_x5x3x—

b Areaof A =%
1
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153

8 b AreaofA =——

4
=6.50cm? (3 s.f.)

9 a b?’=a’*+c®>-2accosB

10

=1.4° +1.2° —2x1.4x1.2xcos 70°

=1.96+1.44-1.149187 68
So b =1.500 027...
So point C is 1.50 km from the park
keeper’s hut.

sinA _sinB

a b
sinA _sin70°
1.4 15
1.4sin70°

15
So A = 61.288 10°
Bearing = 360° — (180° — 61.288 10°)
= 241.29°

sin A=

The bearing of the hut from point C is 241°.

Area of A = facsin B
= 3x1.4x12xsin70°

=0.789 34...
= 0.789 km? (3 s.f.)

15m 20m

B 12m &

b®+c*-a’
2bc
20% +15% —122
2(20)(15)
400+225-144
600

COSA=

COSA=

So0A=36.7°

Area of one sail = bcsinA

= %20 x 15 x sin 36.7°

= 89.665...

Area of all four sails = 359 m? (3 s.f)

11

12 a

A 75m B c

Using triangle ABD, the angles are 15°,
148° and 17°.
b d

sinB B sinD
b 75

sin148° sinl7°
b 75sin148°
sinl7°

b =135.936...
Using the larger right-angled triangle:

height
135.936
height = 135.936 sin15°

= 35.1829...

The height of the church tower is
35.2m (3s.f).

sin 15° =

A stretch of scale factor 2 in the x direction.
A translation of +3 in the y direction.
A reflection in the x-axis.

A translation of 20 in the negative
x direction (i.e. 20 to the left).

Y4

y=tan(x—-45°
Y ( 2 y=-2cosx

tan (x —45°) + 2cos x =0

tan (x — 45°) = —2cos x

The graphs do not intersect so there are no
solutions.
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1l4a

15a

16a

As it is the graph of y = sin x° translated,
the gap between A and B is 180,
so p = 300.

The difference in the x-coordinates of D
and A is 90, so the x-coordinate of D is 30.
The maximum value of y is 1, so

D is the point (30, 1).

For the graph of y = sin x°, the first positive
intersection with the x-axis would occur at

180. The point A is at 120 and so the curve

has been translated by 60 to the left.

k=60

The equation of the curve is
y =sin (x + 60)°.
When x =0, y:sin60°=§, s0Q=

3
=

The graph of y = sin x crosses the x-axis at
(180°, 0).
f(x) = sin px is a stretch horizontally with

36 _ 1
scale factor ;&> =1.

f(x) = sin 5x
p=5

A
y = flx)

NANNAN
KVAVEVRVA'S

The period of f(x) is 360 + 5 = 72°.

=)

YA .
y=sind

=]
o
o
-
—
%

180°-n

The four shaded regions are congruent
therefore the magnitude of the y value is the
same for sin a.

Sin a® and sin (108 — «)° have the same

y value (call it k).

16b Sosina® =sin (180 - a)°, sin(180 \+ a)°

b

and sin(360 — a)° have the same y value,
which will be —k.

So sina® =sin(180 — a)°
—sin(180 + a)°
—sin(360 — a)°

y=cosf

360°-a

w
&
=)
2
=y

yll
180°-a y=tand
180° + «x
0] a 90° P180°  270° K 360° 4
360° -

i From the graph of y = cos 6°, which
shows four congruent shaded regions, if
the y value at a° is k, then y at (180 — «)°
is—k, yat (180 + a)° is—kandy at
(360 — a)° it is +k.

So cosa® = —cos (180° - a)
=—c0s (180° + a)
=¢0s (360° — &)

ii From the graph of y = tan 6°, if the y
value at a° is k, then at (180 — a)° it is
is—k, at (180° + «) it is +k and at
(360° — a) it is —k.

So tan a° = —tan (180° — «)
= +tan (180° + «)
= —tan (360° - a)

y=sin(60x)°

NADN
HAVAVAVAYS

There are 4 complete waves in the interval
0 <x < 24° so there are 4 sand dunes in this
model.
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18 ¢ The sand dunes may not all be the same

height.
Challenge
A Sm A
(%) ]
Im VEm180° -0 - o V1om I m
[ ] fl ¢ []
B 2m BE 3m B

ZACB=tan 11=45°

Show that 6 + ¢ = 45°

. 1

sinf = —
5

Using the sine rule:

sin (180° -6 —¢) _ sind
5

sin (180°— 0 —g) _ osind

5

H
5]
(e»]

Substituting sin 0 =

&
e

a1
7~/ N\

sin(180°-60—-¢) =

" Il
ol
"A‘mé‘m
N o S‘
o

Sl

Ho— 1 — o o H
sin [\/Ej 45°, but angle 180° — 6 — ¢ is
obtuse.

So, 180° — 0 — ¢ = 180° — 45° = 135°
Therefore, 6 + ¢ = 45°

So, Z/AEB + ZADB = Z/ACB
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