Pure Mathematics Year 1/AS

SolutionBank

Trigonometric ratios 9E

sinC sind

Using =
c a

sinx° _ sin56°
4.2 5.7
_ 4.25in56°
5.7
o _1(4.2sin56°)
x°=sin" | —————
5.7

sin x°

=37.65...°
x=37.7(3 5.f)
S0 y°=180°—(56°+37.7°)
= 86.3°
»=86.3(3s.f)

a

Using ,b =—
sinB sinA4
z 5.7

sin y° ~ sin56°
_5.7siny°
~ sin56°
=6.86 (3 s.f)

Soz

b x°=180° — (48 + 84)°
Xx° = 48°

As angle B =angle C, z=14.6 cm.

b Using the line of symmetry through 4

v
cos48°=—2—
14.6

So y=29.2cos48°
=19.5 (3 s.f.)

20cm

ycm C

x°=180°—(120°+30°)

=30°
Using the line of symmetry through C

cos30°:E
y
10
So y=
Y cos30°
=11.5(3s.f))

Since AABC is isosceles with AC = CB
z=115(3s.f).

sind _sinB

Usin =
g a b

sin130°  sin x°
12.8 6
_ 6sin130°
12.8
=0.35908...
=>x= 21.0(3 s.f.)
So y° :180°—(130°+x°)
=28.956...°

So sin x°
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1 =29.0(3 s.f. f
d =y (3s.f) .
. c a 8cm
Usin =
8 sinC sin A4 B q
z 128 v
siny°  sin130° 12em
12.8sin y° e
Soz=—"T2
sin130°
=8.09(3 s.f) A
e Using the line of symmetry through B
B Jem cosy° =%
v v ¢ =3
4
y°=cos™ (2)
6cm Sem =4140...
y=414(3s.f)
v As the triangle is isosceles
A
z=y
4B —c? =414 (3 S.f.)
Using cosC=——) S0 x°=180°—(y+2)°
., 3+5 -6 =97.2°
COSX°=———
2x3x5 x=972(3s.f)
=-0.06
x=93.8(3s.f) &
Using sin B _ sinC
b c
sin y°  sinx°®
5 6
sin v° 5sin x°
YT
°=sin"' Ssinx” sind sinC
Y= 6 Using =
. a c
=356.25... sinx°  sin40°
y=56.3(3s.f) 105 95
.o 10.5sin40°
Using the angle sum for a triangle Sthx™= 95
2°=180°—(x+y)° . (10.5sin40°
=29.926...° P Ty )
z2=29.9(3s.f)

= 180° — sin”" (10.5 sin40°j

9.5
x°=45.27° or x°=134.728...°

x=453(3s.f) orx=135(3s.f)
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1 g Using

c

sin B B sinC
z 9.5

sin y° ~ sin40°
L 9.? sin y
sin 40°

When x =453

y°=

180° (40 +45.3)°

=94.7°

Soy=

94.7 (3 s.f.)
9.5sin y°
sin 40°

=14.7(3 s.f)

When x = 134.728....
y°=180°—(40+134.72...)°

=5.27°

Soy=

5.27 (3 s.f.)
9.5sin y°
sin 40°

=136 (3 s.f)

Sox=

orx =

453, y=94.7, z=14.7
135, y=5.27, z=1.36

Using a* = b*> +c* —2bccos 4

Using

x*=4.8"+9.6" —2x4.8x9.6x cos 45°
=50.03...
x=7.07(3s.f)

sinC sind

c a
siny®  sin45°

96  «x
_9.6sin45°
X

o gin-! [9.6 sin 45°j
4 x

sin »°

SolutionBank

h y°=180-73.68...° (y cannot be acute)
y°=106.32...°

y=106(3 s.f)

Then
z°=180°—(45+106.32...)°

=28.68...°

z=28.7(3s.f)
Sox=7.07, y=107, z=28.7

a’+c’-b

Using cos B =

2ac
20.4° +12.3* —15.6*

2x20.4x12.3
=0.6458...

x=49.77...°
x=49.8(3s.f)

cosx® =

In right-angled triangle ABD

P
12.3
So y=12.3sin x°

=939(3s.f)

sin x° =

In right-angled triangle ACD

sinz° =

15.6
=0.60199...

z°=37.01...°
z=37.0(3s.f)
Sox=49.8, y=9.39, 2=37.0
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10.2cm

Using sinC _ sin A
c a

sinC B sin 40°

8.5 10.2
8.5s1n 40°
10.2

C = sin”’ 8.551n40°
10.2

=32.388...°

=32.4°(3 5.f)
B=180°—(40+C)°

=107.6...°
B=108°(3 s.f)

sinC =

a

Using _b =—
sinB sin 4

b 10.2sin B
sin 40°
=15.1cm (3 s.f.)

Area =1acsinB
=1x10.2x8.5xsin108°
=41.228
=41.2cm’ (3s.f)

49cm
110°

C 6.8cm

Using ¢* =a’ +b*> —2abcos C

AB*=6.8° +4.9* —2x6.8x4.9xcos110°

=93.04...
AB=9.6458...
=9.65cm (3s.f)

Using sin 4 _sin C

a C

SolutionBank

6.8sin110°

AB
=0.66245...

A=41.49°
=41.5°(3s.f)

So B=180°—(110+4)°
=28.5°(3s.f)

Area =JacsinB
=1x6.8x4.9xsin110°
=15.655...
=15.7cm’ (3 s.f)

2 b sind=

a Angle ABC=180°—120°
=60°
As ZA = ZC, all angles are 60°.

It is an equilateral triangle.
So AC =8 km.

b As ZBAC =60°,
the bearing of C from 4 is 060°.

From the diagram
ZABC =180°-(20+30)°

=130°
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Using _b = _C
sinB sinC
AC 70

sin130° sin30°
Co 705;.in130°
sin 30°
=107.246...
AC =107 km (3 s.f.)

From the diagram, the bearing of C from 4
is 180°.

16 km

B

Using the sine rule
sinC _ sin 4

c a
sinC _ sin30°
16 10
GinC = 16sin30°
10
=0.8

C =sin"' (0.8)or C =180°—sin™' (0.8)
C=53.1° or C=126.9°
ZAC,B=53.1°, ZAC,B=127°(3 s.f.)

(Store the correct values; these are not
required answers.)

Triangle BC1(C: is isosceles, so C1C> can be
found using this triangle, without finding
ACt and ACs.

Use the line of symmetry through B

1
cos ZC,C,B = 266

= C,C, =20cos ZLC,C,B
=20cos LAC,B
=20co0s53.1°
= CC,=12km

SolutionBank

A xcm D S5cm

In the isosceles ABDC
ZBDC =180°—(50+50)°
=80°
So ZBDA =180°-80°

=100°

Using the sine rule in AABD
sind _sinD
a d
sin4 _sin100°
5 8
_ 5sin100°

=sin 4

So A= sin (5 sin100°j

=37.9886...
ZABD = 180°—(100+ A)°

=42.01...°
Using .b = .d
sinB sinD
x 8
sinB sin100°
&sin B
x:
sin 100°
=5.436...

x=5.44(3s.1)

B

<

xcm

D
con
cm

=z

10cm

cc+d*-a’

In AADC, using cos 4 =
2cd
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SolutionBank

6 b

6 +10°-7°
cosd=——
2x6x10
=0.725
SoA4=43.53...°
Using the sine rule in AABC
a b
sin4d sinB
So .x _ .10
sin4 sin60°
10sin A
xX=—
sin 60°

Sox=7.95(3s.f.)

2.4cm

4

38cm C

In AABC,c=11cm, b=3.8 cm,
ZACB =130°, (180° — 50°)

sinB _sinC

Using
c

3.8s1n130°

11
=0.2646...

B=15345...°
So 4=180°—(130+ B)°
=34.654...°

sin B =

In AADC, c=2.4cm, d =3.8 cm,

A=34.654...°

Using the cosine rule:

a’=c’+d*—2cdcos 4

SoDC? =2.4+3.8° —2x2.4x3.8xcos A
=5.1959...

= DC=2.279...cm

Using the sine rule:

sinC _sin 4

c a
.o 24sin4
sinx® =———
DC
=0.59869...
x=36.8(3s.f)

A

a AsAB+BC > AC

44(x+2)>7
=>x+2>3
=x>1

As AB+ AC > BC
4+7>x+2
=9>x
Sol<x<9

b Using b* =a’ +c>—2accos B

i 77 =(x+2) +47 —2(x+2)x4xcos60°
49=x"+4x+4+16-4(x+2)

49=x" +4x+4+16-4x—8

Sox” =37

= x=6.08(3s.f)

Area =1acsinB
=1x8.08 x4 xsin 60°
=13.9949...
=14.0cm’ (3 s5.f)

i 77=(x+2)"+4?

—2 X (x+2)x4xcos45°
49 =x"+4x+4+16

—(8cos45°) x—16c0s45°
So:
x*+(4-8c0s45°)x
—(29+16c0s45°)=0

or x* +4(1—\/§)x
—(29+8\/5):0

Use the quadratic formula

o —b++b* —4dac

2a
b=4-8cos45°

=4(1-42)

=-1.6568...

with a =1
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7 b ii ¢=—(29+16c0s45°) 9 Using sinC _sin4

=—(29+8v2) ¢ a

. V2 sin 60°
= —40313... SIn€'=——"7"—
x=7.23(3s.f) = 0.7071...
(Zrheea otzh%ez Zziﬁeg of x is less than —2.) o ( siné Ooj
=1x4x9.23x5in45° V3
=13.05... =45

B :180°—(60+45)°
=13.1cm” (3 s.f)

=75°
8 a Using .b = .a
C sinB sin A
AC B
. o sin75°  sin60°
X + cm
So AC = \/3811’1 75
B f sin 60°
2cm
=1.93¢m (3s.f)
Using b* = a* + ¢’ —2accos B where .
cosB=3 0 P
(x+1)>=6"+2> —2x6x2x3
X +2x+1=36+4-15 (2-x)em
5 120°
X +2x-24=0 C
B (x+ 1)cm
(x+6)(x—-4)=0
Sox=4(x>-1) a Using the cosine rule:
b>=a’ +c* —2accos B
b Use identity, cos” x+sin” x =1. AC? = (x+1)2 +(2—x)2
cosB =3

—2(x+1)(2-x)cos120°

~ _5
0 sin LABC =3 AC2=(x2+2x+1)+(4—4x+x2)

Area =JacsinB

_Lxox2x +(x+1)(2-x)
2 _ .2 _ 2
—4.68cm’ (3 s.£) AC  =x"+2x+1+4-4x+x

—x +2x—x+2

9 AC? =x" —x+7
B
b Completing the square:
Vaem V3em x2—x+7E(x—%)2+7—%
2
60° =(x—1) +62
y c (r=3) +63

This is a minimum when x—3=0=x=1.
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11
A
B 0 C
5vV2cm
Using _b = .a
sinB sin A4
AC 52
sin30° sin@°
ACZSx/Esm30
()
8
AC=5\/§SIH3O x 8
NG
Z(\/gx/i)(8sin30°)
:4\/E cm
12
B
7cm
60°
A C

Using the cosine rule
a’=b"+c*—2bccos A

with a=x, b=(8-x), c=7and 4=60°
x* = (8—x)" +49-2(8—x)x7xcos60°

x’ :64—16x+x2+49—7(8—x)
x> =64—16x+x>+49-56+7x
=9x =57

=1 x7x3xsin 60°
=5.0518...
=5.05cm’ (3 s.f)

SolutionBank

13a
C
15cm 12cm
N 14cm L
2 2 2
cosC =Lt -
2ab
B 122 +15* 142
2(12)(15)
144+225-196
cosC =
360
C=61.278...

C=61.3° (3 s.f)

b Use the formula.

Area =JabsinC
=1x12x15xsin61.3°
=78.943...
=78.9cm’ (3s.f)

b’ +c’-a’
2bc
_2.1°+42°-59°
2(2.1)(4.2)
4.41+17.64—34.81

17.64
A=136.33...
.. Angle DAB =136.3° (1 d.p.)

14a cosAd=

cos A =

a’+b*=¢*
2ab
3.5 475 -59°
2(3.5)(7.5)
12.25+56.25-34.81
52.5

cosC =

cosC =

C =50.080...
.. Angle BCD = 50.1°

b Area ABD =1bcsinA

= 1% 2.1 x4.2 x5sin 136.3°

=3.046 79...
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14b Area BCD = fabsinC

= 1x3.5x7.5x5in50.1°
=10.069 04...

Total area = 3.046 79 + 10.069 04
=13.11583
. The area of the flower bed is 13.1 m>.

First find angle ADB:
a’+b’—d’
2ab
59°+2.1°-4.2°
2(5.9)(2.1)
34.81+4.41-17.64

24.78
So D =129.440 849...

cosD =

cosD =

cosD =

Now find angle BDC:
b>+c*-d’
2bc
3.5 +5.9°-7.5
2(3.5)(5.9)
12.25+34.81-56.25

41.3
So D =102.856 97...
Angle ADC = 29.440849 + 102.85697
=132.298°

cosD =

cosD =

cosD =

Now find the length AC:

d’> =a’+c* -2accos D
d’>=3.5"+2.1"-2x3.5x2.1xcos132.298°
d’ =12.25+4.41+9.8929

Sod=5.15
So the length of AC is 5.15 m.

15

SolutionBank

A B
10cm E
8cm 40°
50°
C 10cm D

Use the sine rule to work out angle CED.
sinE_sinD

e d
sinE_ sin50°

10 8
10sin 50°

8

E=73.246 86° or 106.753 14°

sinE =

The angle is obtuse so

Angle CED =106.753 14°

Angle ECD = 180° — 50° — 106.753 14°
=23.25°

Use trigonometry to work out the height of
triangle CDE.

sin 23,250 — Leight

Height = 3.1575 cm
The height of triangle ABE = 10 — 3.1575
=6.84 cm

Area of triangle = 1 x 10 X 6.84 =34.2
. Area of the shaded triangle is 34.2 cm?.
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