Pure Mathematics Year 1/AS SolutionBank

Trigonometric ratios 9B

1l a d
B

&

8cm

b

A
Z/ABC :180°—(68.4+83.7)°
Using _a _ _b =27.9°
SinA sinB . a (o
using —=——
b _ 8 sinA sinC
sin72° sin30° a _ 9.8
— b= 8?'”37020 ~152¢cm (3s.f) sin 578'2; 2;'3083'70
Sin —a=—0Y 461 cm(3s.f)
(As 72°>30° b>8cm) sin83.7°
b 2 a

Using .a _ .C 7.5¢cm
sinA sinC G
c 24 x=180°—(57+39)°
sin22° sinl110° —=84°
= M =9.57cm (3 S.f.) Using L = L
sin110° sinA sinB
(As110°>22°, 24cm >c.) y 7.5
sin57°  sin84°
C H o]
B =y =186 3 em (35)

sin 84°

14.7cm

ZABC =180°—(30+95)°

=5h°

Using _L:_L
sinA sinB
a 14.7

yem

sin30°  sin55°
4o 14.7sin30°
sin55°

Using ——=—2
-8.97cm (3s.f) 9GnA sinC
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2bX:25

sin30° sinl112°
x=229N30" 135 em(3sf)
sinl112°
/B =180°—(112+30)°

=38°
US|ng L:L
sinB sinC

y_25

sin38° sinl112°
_ 25sin38°
sin112°

=16.6 cm (3 s.f.)

x =180°—(60+35)°

=85°

US|ng L:L
sinB sinA
y 8
sin85° sin35°

_ 8sin85°
sin35°

=13.9cm (3s.f)

B

X =180°—(50+50)°

=80°
Using _i = L
sinA sinC

SolutionBank
y 8
sin50° sin80°
_BsInS0% _ 622 em (3.
sin 80°

(Note: You could use the line of symmetry
to split the triangle into two right-angled

triangles and use cos50° = ij
y

£C =180°- (56.4 +72)°
=51.6°

] a C
using ——=——
sinA sinC

X 59

sin56.4° sin51.6°
‘o 5.9s5in56.4°

sin51.6°
=6.27cm(3s.f)

) b c
using ——=——
sinB sinC

y 59
sin72° sin51.6°

y=23N72" 716 em(3sf)
sin51.6°

] a C
using ——=——
sinA sinC

X 6

sin36.8° sin53.2°
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‘= 65sin 36.8°
sin53.2°
/B =180°-(36.8+53.2)°

=90°
US”'\QL:L
sinB sinC
6y

sin53.2° sin90°

=>y= §S|n90 =7.49 cm(3s.f)
sin53.2°

2 f =4.49cm(3s.f.)

(Note: The third angle is 90° so you could
solve the problem using sine or cosine; the
sine rule is not necessary.)

. sinC sinA
Using ——=——
c a

sinx° sinl117°
6 9
6sin117°

=sinx°= (=0.5940...)

MJ =36.4°(3s.f.)

= X°= sin‘l(

= Xx=36.4

10cm

l1lcm

. sinA sinB
using ——=——
a b
sinx°® _ sin40°
10 11
10sin 40°
11

=sinx°= (=0.5843...)

Mj ~35.8°(3s.f)
11

= X°= sin‘l(

= Xx=35.8

c

. sinC sinA
using ——=——
c a

sinx°® _sin60°

6 8

65sin 60°

—sinx° = (=0.6495...)

65sin 60°

= x°:sin‘1( j:40.5°(3 s.f.)

= x=40.5

A 10.8cm ¢
Using sinC _sinB
C b

sinC _ sin28°

8.7 10.8
—sinc =272 3781 )
~c =Sin_1(8.7S|n 28 j

10.8

= C=22.2°(3sf)
= x°=180°-(28+22.2)° =130°(3 s.f.)
= x =130

a

Using sin A _ sinC
a c
sinx® sin67.5°
5.8 7.2
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5.8sin67.5°

Ly _Sin_l(S.Ssin 67.5°j

= x=48.1(3sf)

4.5cm
6.2cm

fo—""

A
Using ﬂ:ﬁ
a C
sinx°®  sin80°
45 6.2
4.5sin80°

=sinx°=————(=0.7147...)
6.2

= x°=sin (—4'55'”80 j — 45.63°
6.2

= x=45.6(3s.f)

B
3\/§cm V’EC]TI
c
A
Using sin A _ sinC
a c
sinx°®  sin50°
V2o 32
= sin x°=*/§S'—n5O(= 0.2553...)
32

— x° =sin™ (_smsso j=14.79°

= x=14.8(3s.f)

(=0.7442...)

=48.09°

SolutionBank

Angle ACB =180°-70° =110°
Using sin A _sin C
a c
sinx° sin110°
8 10

= sin x°=%(= 0.7517...)

N XO_Sin_l(ssinnoo]

10
=48.74°
= x=48.7(3s.f)

7.9cm

[
10.4cm

A
Using sinC _ sin B
C b
sinC _ sin55°
79 104
—sinc =295 g 6907 )
104
G =sint[ [28IN95%) _ 50 4e0
10.4

x° =180°—(55°+C)
= x=86.52 =86.5(3s.f.)

B
12.4cm
A
9.7cm C
Using sin B _ sinC
b c
sinB _ sin60°
9.7 12.4
9.7sin60°

=sinB=""""""(=06774...)
12.4

— B =42.65°
x°=180°—(60+B)°=77.35°
—=x=77.4(3s.f)
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a Using 4 P

sinQ sinP

PR J3

sin45°  sin60°
R3SIN45° 4 4t cm (3s.f)
sin 60°

(The exact answer is /2 cm.)

b Using L:L
sinR sinP

(R=180°—(60+45)°=75°)
PQ 8

sin75°  sin60°
J3sin75°

PQ=————=1093 3s.f.
=PQ sin 60° cm( ° )

Using sinP _ sinR

p r

sinP _ sin75°

12 15

= sinP =12‘°"1L575(= 0.7727...)

— P =sin™ (M] — 50.60°
15

Angle QPR =50.6°(3 s.f.)
Angle PQR =180°—(75+50.6)°
=54.4°(3sf.)

SolutionBank

yem

. sinA sinC

Using ——=——
a C
sinx® sin75°

3.9 5.5
3.9sin 75°

5.5

e sin-1(3'95i” 75°j
5.5

=sinx°=

=43.23°
= x=432(3sf)

So ZABC :1800—(75+43.2)° =61.8°

) b c
using ——=——
sinB sinC
y 55
sin61.8° sin75°
_ 5.5§|n 61.8 5018
sin 75°

= y=5.02(3s.f)

. sinA sinC
using ——=——
a c

sin A sin45°
85 108
8.5sin 45°

10.8
— A=sin (M] _33.815°
10.8

X°=180°- (45° + A) =101.2°
= x=101(3s.f.)

=SsinA=
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) b C i °
7 b Using ——=—-— d = x°=sin™ 5sin102° =54.599°
sinB sinC 6
Y _10'8 = x=54.6(3sf)
Sl'gg . sc|)n 45 In triangle ABC:
= =14.98 ZBAC =180°~102°—(10+ x)° =13.4°
>IN So /ADB =180°—10°—13.4° = 156.6°
= y=15.0(3sf) 4 .
Using — =—— in AABD
sinD sIinA
c
B y __ 6
sin156.6° sinl13.4°
(‘ _ 6sin156.6°
sin13.4°
=10.28
12.2cm
=10.3(3 s.f.)

In AABC, ; — 05 20°

= X =7¢0s20°

=6.58(3s.f.)
Using SIZD =ﬂ in AADC
siny® sin100° Using SinC _sinA in AABC
X 12.2 ¢ a
_ Xsin100° sinx® _sin 24°
RO T 64 7
in100° = x=21.8(3s.f.
= y°=sin™* (—XS'MOO ):32.070 oy )
12.2 Using ——=— in AABD
= y=321(3sf) sinA sinD
y 64
d sin24°  sin120°
_6.4sin24° _ 4 5058
sin120°

= y=3.01(3sf)

A D Sem C
(The above approach finds the two values

In triangle BDC: independently. You could find y first and
ZC =180°-78°=102° then use it to find x, but if your answer for y
. sinB sinC Is wrong then x will be wrong as well.)
using ——=——
b C
sinx® sin102° f

5 6
_ 5sin102°

6 y

] 6.2cm
= sin x°
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sinD sinB.

7 f Using :TlnABDC

sinx® sin80°

6.2 8.5
_ 6.2sin80°

85
= x°=sin* (mj =45.,92°
8.5

= x=45.9(3s.f)

In triangle ABC:
ZACB =180°—-(80+x)°

=54.08°
Using sin A _ sinC
a c

sin A sin54.08°

6.2 7.5
6.2sin54.08°

7.5
6.2sin 54.08°J

= sin x°

=sinA=

= A=sin"
7.5

— 42.03°
S0 y°=180°-(42.03+134.1)°

y=3.87(3s.f)

ZBAC =55°-20°=35°

ZABC =20°+60°=280°
(Alternate angles and angles on a
straight line.)

ZACB =180°—(80+35)° = 65°

} b C
a Using ——=——
sinB sinC

AC 6

= — -
sin80° sin65°

0sin80% _ 6 52 km (35.£)
sin65°

= AC =

8 Db

10a

] a C
using ——=——
sinA sinC

BC 6

= — =—
sin35° sin65°

—Bc=29"3"_380km (35f)
sin65°

D 5cm

In triangle ABD:

ZDAB = 43°(isosceles A)

So ZADB =180°— (2 X 43°) =94°

As the triangle is isosceles you could work
with right-angled triangles, but using the

sine rule
d a

sinD  sinA
AB 5

= — -
sin94° sin43°

B= 29" _J31em(3sf)
sin43°

In triangle ADC.:
Z/ADC =180°-94° =86°
So LCAD =180°—(72+86)° =22°
Using _i :_L
sinA sinC
CD 5

= — =—
sin22° sin72°

55_|n 22 =1.97 cm (3s.f)
sin72°

=CD=

In triangle ABD:
sinB _sin A

b  a
sinB _ sin66°

76 136
76sin66°

136
B =30.6978...°

So sinB =
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10a So_the arlgle between AB and BD is 30.7°. 11 Multiply “top and bottom’ by /2 —1:
Using triangle BCD: 4(\/5_1)
sinB _sinC X =
b ¢ (vV2-1)(v2+1)
sinB  sin98°
80 136 _@
in98° 2-1
S0 SiNB = 80sin 98
136 =4(V2-1)
B = 35.6273...°

So the angle between BC and BD is 35.6°.
The angle between the fences AB and BC is
30.7° + 35.6° = 66.3°.

12a Using the left-hand triangle, the angles are
40°, 128° and 12°. (128° = 180° — 52° and
180° — (128° + 40°) =12°)

b In triangle ABD: a _ b
Angle ADB = 180° — 66° — 30.7° = 83.3° sinA sinB
Using the cosine rule: a _ 15
d? =a*+b*—2abcosD sin128° sin12°
d? =136% + 76 —2x136 x 7605 83.3° g _ Losin128°
d? =18496+5776 —2411.817 477 565532 11?3

2 a = o0.
d" = 21860.18252 Using the larger right-angled triangle:
Sod=147.851... _ height
So the length of the fence AB is 148 m sin 40° =
(3s.f). 56.8518

Height = 56.8518 sin 40° = 36.54...

11 The height of the building is 36.5 m (3 s.f.).

b Assume that the angles of elevation have
been measured from ground level.

A
Using _i :_L
sinA sinC

4—X X

sin y° ~ sin30°

= (4-x)sin30° = xsin y°
1 1

=S (4=X)x==Xx—=

Multiply throughout by 2:

4—x:x\/§
x+\/§x:4
X(1++2)=4
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