R Sine and cosine rules

ROBINSON Worked solutions

This topic online

n The diagram shows triangle ABC, with AB = 7 cm, AC = 10 cm and angle BAC = 50°

Find the length of BC. Give your answer to 3 significant figures.

7 cm

Diagram NOT accurately drawn (3 marks)

Two sides and the included °'“3('e': cosine rule
o = b +c?-20ccos A
BC> = 724102 -2 % T % 1O X cos SO
= 149 - 140 cos SOl>
= s1.001..
BC = [Tsd.001.

= 7.6817...

BC = 7.¢2 em
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n In triangle ABC, AB = 12 cm, angle ABC = 47° and angle ACB = 58°

Find the length of AC. Give your answer to 3 significant figures.

Diagram NOT accurately drawn

(3 marks)

Pocrs ooc opposite. stdes and 0.1\3(.2.52 swae rule

o, - b
sen A 5N 6
AC - 1z
(] -_— 0
sen YT sin S
AC = 12 s¢a Y7
—_—
sen 59

= 10.34%...
AC =10.3 em
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n Triangle ABC has AB =5 cm, AC = 8 cm and BC = 10 cm.

Find the size of the largest angle in the triangle. Give your answer in degrees to 1 decimal place.

Diagram NOT accurately drawn

(3 marks)
Largest angle us opposite the Longest side, 6c

2 2 _ .2
cosA= b” +c o

2be
cos A = ¥?+S5*-10*
2X¥RS
= -\
%0

A = c.os"(-O.l375')
= 17.‘10...0
o.l\a(.e. 6AC = “_’.q°
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n The diagram shows triangle ABC with AB = 6.4 cm, AC = 8.5 cm and angle BAC = 112°

Find the area of

the triangle. Give your answer to 3 significant figures.

6.4 cm 85cm

112°

Diagram NOT accurately drawn

Two stdes and the o.nau. between them

area = 1 be sen A
2
- \ °
S X644 X AT X sinlll
2
= 25.2\9...
25.2 em?

(2 marks)
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a In triangle ABC, AB = 14 cm, BC = 9 cm and angle ABC = 63°
a. Find the length of AC, giving your answer to 3 significant figures.

b. Find the size of angle BAC, giving your answer to 1 decimal place.

Diagram NOT accurately drawn

(5 marks)
o.) Tweo stdes and the tacluded 0.1\3(.2.: coscne rule

AC® = m*+‘l*-zxv+x1xc.os43°
= 277 -252 cos 63°
= 162.5%4...

AC = \2.751...

AC =12.% em

b) Scae rule, vsing the unrounded AC
°
sin A = sin €3

) | 12.75\...
SN A - ﬂ SLA ‘3
\2.751...

= 0.628%8...
A s opposd:c. the shortest sude, so0 it s acute

A = 5{_,\"(0.61%%%---)
= 3%.‘17...°

o.na(.e. 6AC = 3'1.0°
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n In triangle ABC, AB = 11 cm, BC = 8 cm and angle BAC = 35°. The diagram shows one possible shape
for the triangle.

Find the two possible values of angle ACB, giving your answers to 1 decimal place.

8 cm

11 cm

Diagram NOT accurately drawn (4 marks)

Sine rule For on od\s(.t
o
sin C = %n 3T
] 2
(~
= \l sin 39S
8
= 0.7%8¢¢...

¢
‘Q
>
o
|

o

C = su\"(o.'?%%“...) = 52.06...

s'm(l?;O° - C) =sn C geves o second u\ﬁto.
o

o (~Y
C = 180 - 52.06.. =127.93...
Checle it ocd:s: 35° + \2.7.‘1° < uso‘>

0.1\3(.2, AC% = 5’1.\0 of ll?.‘io
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Triangle ABC has area 30 cm?. AB = 8 cm and angle BAC = 40°
a. Find the length of AC.
b. Find the length of BC.

Give your answers to 3 significant figures.

Diagram NOT accurately drawn

|
o) Use area = 7 be sen A

\ o _
~xexAC xsnwo = 30

2
4 scnuo x AC = 30
AC = o
4 sin 4O
= IL66N...

AC = 1.7 em

b) Coscne rule with the varounded AC

[~
BC2 = 82 4 11¢¢8..0 = 2 % 8 X \.6¢8... X cos 4O

= S7.30...
BC = 1.s58...

6(1 = 7.56cm

(5 marks)
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n The diagram shows triangle ABC with AB = x cm, AC = (x + 2) cm, BC = 7 cm and angle BAC = 120°
a. Show thatx? + 2x - 15 = 0
b. Hence find the value of x.

c. Find the exact area of the triangle.

7cm

Diagram NOT accurately drawn (6 marks)

o) Cosine rule with the |20° o.ns(.e.
°
72 = x4+ (x+ 2)" - 2x(x +2) cos 120

° \
c0% 120 = - —
2

49

49 = dx* 4+l t

P4+ x?tux +4+x(x+2)

O = d¥x?+¢x -4s
Oz.vulcbj3
x4+ 22 -1 = O

x>+ 2% -1 =0as re.lu'\re&
b) Fackorise

(.z+$)(.z-3) = 0
A Le.nskh is positive, reject x = -5

x =3
) A6=3, AC=5’, sLh I2.0°= ‘I:-s
- | o
o.feo = IxSXSXsu\IlO
= |$*..r3
y 2
= \5-[_3

(7Y

—_ M
Y
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n A boat leaves harbour A and sails 12 km on a bearing of 050° to a buoy B. It then sails 8 km on a
bearing of 150° to a lighthouse C.

a. Show that angle ABC = 80°
b. Find the distance AC, giving your answer to 3 significant figures.

c. Find the bearing of € from 4, giving your answer to the nearest degree.

Diagram NOT accurately drawn

(6 marks)

o.) 60.5& be.o.r:.na From 6 to A
(-] [~
oSO +1%0

°
230

()

o.na(.e ABC = 2.30° - lso° = 80

u\a(.e. ABC = 80° oS re.iuue.d.

b) Coscne rule
AC: = |11+%1-zx\zxsxcos%o°
= 208 - 192 cos 80°
= 174.¢514...
AC = 1nas..

AC =132 em
¢) Scae rule For angle BAC

sin 6AC = SiA 3°°
8 \3.2\S5... .
sin BAC = % = 0.5%IS...
13.215...

angle BAC = 3¢s9..
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Add €o the oca.rst bu.r'ma
° ° °
be.a.rans = SO + 3¢.59... = a¢.51..

087
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m A farmer's field is in the shape of triangle ABC, with AB = 120 m, BC = 95 m and AC = 150 m.

a. Find the size of angle ABC, giving your answer to 1 decimal place.

b. Find the area of the field in hectares, where 1 hectare = 10 000 m?. Give your answer to 2
significant figures.

120 m

Diagram NOT accurately drawn

(5 marks)
o) Three scdes: coscne rule For the mna(.e.
0056 = a'+ct-b?
2Zoc
cos & = 15* +120* - 150"
2 x 15 x 120
s

22800
B = cos(0.04057..)

= %7.47...°
angle ABC =877

b) Areo with the varounded mnSLz

= | °
arfea = _ % 120 % 95 X sin B7.67...
2

= 5¢95.3... m?

Ocvide bd \O 000 For hectares

$695.% -+ \ 0000 = 0.5695...

0.5T hectores
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m Triangle ABC has AB = 6 cm, BC = 4 cm and AC = 5 cm.

a. Show that cos ACB = %

b. Hence find the exact area of triangle ABC, giving your answer in the form kv7, where k is a
rational number.

B 4 cm C

Diagram NOT accurately drawn

(5 marks)
o) AB s opposite angle C
cos C = Y42+ S5 -6
LX4Y4NXRS
= 6+25 -36
L 1o
= S _ |
40 %
cos ACB = % oS ru"uwe.d.
b) Use sen? C + cos2 C =\
wn?C = \ - (l)z
8
= 63
™
C s an mnate in o {:rimna(.v., soscnC >0
wnC = L6 _ 3l
s %
afeo = l X4 XS X 3‘(—7
2 2
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sol 1
16

E-I_"I em?
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m In triangle ABC, AB = 10 cm, AC = 6 cm and angle ABC = 30°. The length of BC is a cm. The diagram
shows one possible shape for the triangle.

a. Show that a® - 10vV3a + 64 = 0
b. Hence find the two possible exact lengths of BC.

c. Explain why there are two possible triangles.

Diagram NOT accurately drawn (6 marks)
o) Coscne rule with the M\S(.O. ot ®
AC> = AB2+BC2 -2 x AB X BL xcos b
o

6 = 102+ o =2 %X10X o X cos 30
o [3

c0s 30 = ——
2

3 = 100 +a?-101 3a

o>=10{ 3 4+¢+ = O

o =10 30 4+ ¢4+ =0 as re.iu:.re.d

b) Quadratic J,ormu(.m
o = oL 3 (ol 2)2-ux¢u)
2
= ol 3= [ (300 -25¢)

2
= 1ol 3= [MTuy
2

Luw=2n

=s{3xn
BC=sl 3+ nemorsia-T0em
e)
Both roots are positive, so both are Le.natks.
Hz&3k€ From A to BC =10 sin 30° =S em, and
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s<AC=c<hB= \0, so AC can sweng ‘o
meet the base at two points
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