R Cosine rule

ROBINSON Worked solutions

This topic online

n In triangle ABC, AB = 8 cm, AC = 11 cm and angle BAC = 62°.

Work out the length of BC. Give your answer correct to 3 significant figures.

11 cm

62°

A 8 cm B

Diagram NOT accurately drawn (4 marks)

We know two scdes and the angle between them The coscne rule tinds the opposcte
o

scde; valile Pjtkasoro.s, t works even whean the o.ns(.e, is not 90 . Use d.e.aru. mod.e

and keep the P“ value until the ocum(. round.ing

Coscne rule

BC = AB2 4+ AC -2 x AB x AC x cos A
B
B
&C
&C

10.l cm

o
P24 M2 =2 % DX\ Xcos 62

¢4 4121 = 17¢ X O.4647... = 102.37..

T 102.37... = 10.17..

10.0 em (3 soc,)
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n In triangle PQR, PQ = 9.4 cm, PR = 13.7 cm and angle QPR = 118°.

Calculate the length of QR. Give your answer correct to 3 significant figures.

13.7 cm

118°

P 94 cm Q

Diagram NOT accurately drawn (4 marks)

Cosine rule

QR = P2+ PR -2 %X PO X PR % cos P
QR = 14241372 =2 % 1.4 %137 X cos \IR

cos W8 is neqative, so the Last berm adds on

QR = 28.36 +197.49 +120.91... = 396.9¢..
AR = [ 396.%.. = 11.924..
QR = N3em(35y)

1.9 em

©
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B In triangle ABC, AB =7 cm, BC =9 cmand AC = 11 cm.

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

11 cm 9 cm

A 7 cm B

Diagram NOT accurately drawn (4 marks)

The Lo.razst o.ns(.e. s opposite the Lw\se.s‘k scde, AC =1l cm, so ck
s o.nste. ABC

Coscne rule

cos ® = ABz +BC2 -AC2
2 x AG x 6C

cos ® = #l+n-m 9

= — = 0.0Ti42..
2x7%x9 \2.6

b = cos™(0.0TIH2...) = ‘63.’103...0

The (.o.rae.st u\ste. s 85.‘10 (v J.p)

c
25.1
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u In triangle ABC, AB = 3 cm, AC =5 cm and BC = ¥19 cm.
Find the size of angle BAC.

>cm V{19 cm

A 3cm B
Diagram NOT accurately drawn (4 marks)
AAS(& 6AC is oppos:.tz 6(1, so use the cosine rule ocor the o.nal.e.
cos A = AB2 +AC2-6C2
2 x AG x AC
cos A = T+t25-11 _ s
2X3INRS 30

cos A = l , S0 o.Aa(.e. 6AC =60
v

€0

P -
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a Triangle ABC and triangle PQR are described below.

a. For each of these, say whether the sine rule or the cosine rule should be used first. You do not
need to calculate anything.
(i) In triangle ABC, AB = 6 cm, AC = 9 cm and angle BAC = 40°. Find BC.
(ii) In triangle ABC, angle A = 35°, angle B = 80° and BC = 7 cm. Find AC.
(iii) In triangle ABC, AB = 5 cm, BC = 7 cm and AC = 10 cm. Find angle ABC.

b. In triangle PQR, PQ = 14 cm, angle QPR = 48° and angle PQR = 71°. Calculate the length of QR.
Give your answer correct to 3 significant figures. (5 marks)

o)
(:.) two sides + a.ns(.e. between: cosine rule

(i.t.) two o.Aa(.e.s + o side’ sine rule

(cic) three swdes, oc:.ml on o.nste.: cosune rule
b) Find the &herd «na(.e. oc:.rs‘t

(~)

o [~
o.n3(.e.(L = 180 -48 -7
oma(.&ﬂ = ‘Io

Scae rute: BR s opposite H%o, PQ. is opposcte @
QR - %

(~) -_— 0

sin 48 sen 61
[~
QR = 14 % sen 4R = scn bl

QR = niem (3 sl.)
QR =02 em

o
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n In triangle ABC, AB = 8 cm, BC = 12 cm and AC = 15 cm.

a. Work out the size of angle ABC. Give your answer correct to 1 decimal place.

b. Work out the area of the triangle. Give your answer correct to 3 significant figures.

15cm
12 cm

A 8 cm B

Diagram NOT accurately drawn

&) AASLQ. ABC is opposi‘ke. AC. Coscae rule
cos ® = AB2 4 BC2-AC2

2 x AG x 6C

cos B = G4 +144 - 225

\7

ZX_INIZ

\J2

(5 marks)

= -0.0%35 ..

6 = c.os"(-0.0SSS'-L..) = ﬂS'.O'H...'> = ﬂs.lo (\ J.p)

b) Area = leBXE)CXs'm6=lX
2

Area

2

o
2 XI2 % sca 95.071...

4% % 0.99%¢07... = 41.%... = 47.% em? (B o oC)
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In triangle ABC, AB = 9 cm, AC = 12 cm and angle BAC = 48°.

Work out the size of angle ABC. Give your answer correct to 1 decimal place.

12 cm

48°

A 9cm B

Diagram NOT accurately drawn
Ferst J,'md 6(1 with £he cosine rule
[~
BC> = 24122 -2 x I % 12 X cos 4D

BC? = 225 - 216 x 0.66%13... = 20.467..., 30 BC = 2.9703..
AASLQ. A6C s opposd:c. AC. Use the cosine rule ocor the anSLL so there s no

acute/obtuse o.mb:.sua.t :

cos B = A2 + B6C2 - Al2 2 B+ B0.44T. - My
2 x AG x 6C 2 x 1x 2.9703...

® = cos”'(0.10818...) = %3.’7‘6'1...0
Anau, ABC = %3.9 (1 dp)
83.%

= O.10%I8..
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n The diagram shows quadrilateral ABCD. The diagonal BD splits it into triangles ABD and BCD.
In triangle ABD, AB = 7 cm, AD = 10 cm and angle BAD = 65°.

In triangle BCD, angle DBC = 40° and angle BCD = 68°.

Work out the length of CD. Give your answer correct to 3 significant figures.

A
65°
7 cm 10 cm
B 40° D
68°

Diagram NOT accurately drawn (5 marks)
Coscne rule in tr;oma(.e. ABO

B02 = 724102 -2 % 7% 10 % cos €5

B0 = 149 - 1Mo x o.42261.. = 39.933..., s0 B0 = L47%0..
Sune rule cn treangle 6co

0o - 60
«a(0BC)  5ia(BCO)
Co

CO = 9.4780... x 0.4278... = 0.927I%... = ¢.STO%..
CO = ¢57em (3 sl.)

[~ (~Y
T.47%0... X sen 4O = sen 68

65T cem
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n Two ships leave a port at the same time.
Ship A sails 24 km on a bearing of 062°.
Ship B sails 31 km on a bearing of 148°.

Work out the distance between the two ships. Give your answer correct to 3 significant figures.

Diagram NOT accurately drawn (5 marks)

The angle between the twoe courses at the port = e - 62 =
o

Y4

Coscne rule
d* = ?.'-}"+3l"-2.x2'+x‘$\Xc.0586°
d* = 576 + U\ - 1428 x 0.04975... = 1433.2.,
d = [Tiu332.. =37.857.

Ocstonce = 237.9 kem (3 soc)

379 lm
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