R Sine rule

ROBINSON Worked solutions

This topic online

n In triangle ABC, angle BAC = 35°, angle ABC = 78° and BC = 9.4 cm.

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

Diagram NOT accurately drawn (3 marks)

AC s opposcte angle ® and BC s opposite angle A

Scae rule
AC = 6C
SLA 6 SN A

o
AC = 14 x sin '78° < sun 35

AC = 9.4 x 0.97%I4... - O.57357... = \6.030..
AC = 1.0 cm (3 soc)

16.0 cm
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n In triangle ABC, angle BAC = 52°, angle ACB = 63° and AC = 11 cm.

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

Diagram NOT accurately drawn

(3 marks)
o

Angle ABC = 8o -s52” -¢3 =¢s
BC s opposite 0.1\3(.0. A and AC s opposcte mn3LL ®

Scne rule
&C = AC
SN SN 6

[~} [~}
BC = xsnS2 £sindS =\l x 0.7%20I.. + 0.906¢30..
BC = 9.s¢u..=9.5¢ em (> soc)

.56 em
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@) '~ triangle ABC, AB = 12.5 cm, BC = 8.4 cm and angle BAC = 33°.
Angle ACB is acute.

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

4 cm

Diagram NOT accurately drawn

(4 marks)
AB .o opposatt M\SLL C and BC o opposite &1\3(.2. A
Scne rule
sen O = sin A
[\ oC
sen C

C
Anste. AC%

Su4.\ |

[~
\2.5 X s¢a 33 = 4.4 = 0.9\0%7T..

[~}
sen(0.B10%7...) = SW.Iw2...
o
sut () J.p)
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n In triangle PQR, QR = 14.2 cm, PR = 9.6 cm and angle QPR = 81°.

Calculate the size of angle PQR. Give your answer correct to 1 decimal place.

Diagram NOT accurately drawn (4 marks)

AR s oppos:.'t!. ou\b(.t. P and PR s oppos:.te ““3"" (O

Scne rule
sin & = sin?
PR R

[~
sen X = ¢ R senl £ \42 = 0.46TT3..

°
A = sn”(0.66773..) = wi.892...
Ana(.e. POR = w.q O &p). The other °’n3("’ with Ehes sine s ISO6 - w%d2.. = l38.\01...°, but l3%.l07...° + %lo

exceeds l80°, so ¢t cannot J;‘d: en Ehes tr:.a.nau,

E
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B B is due east of A. AB = 250 m.
The bearing of a mast C from A is 040°.
The bearing of C from B is 300°.

Work out the distance AC. Give your answer correct to 3 significant figures.

N N
A A
C
D40°
A 250 m B
300°

Diagram NOT accurately drawn

At A

the be.mr;.na of Cis O'-|-O° and B <o due cask (be.ari.na 0‘100), s0 M\S('e' CAB = 10

At &

A s due west (be.o.r:.ns 2700) ond the bc.o.r'ms of C s 3000, so o.l\s(.t. CBA = 200

AASL!. ACB = 1o

Scne rule

AC = AB
Si(\TSA) siA(A_CE)

AC 25 <+ 0.984%0... =126.92%... =127 m (3 o oc)

(-]

©
),so AC = 250 X £cn 30 < 5 100

\27T m
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(4 marks)

©

“+O

©

So

270

30

100
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n In triangle ABC, angle ABC = 45°, angle ACB = 60° and AB = 6V2 cm.
Without using a calculator, show that AC = 4v3 cm.

Diagram NOT accurately drawn (4 marks)
© = o
sLA %S sun 6O

A_c'=‘-r-2.
{2 {3

2 2

AC,=‘_I—ZK_\—2_-!_3

AC = (.13

AC = w2

Rationalise the denominator
AC = 2l3
3

AC =4l 3 em
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In triangle ABC, angle BAC = 30°, BC = 5 cm and AB = 8 cm.
Work out the exact value of sin C.

Diagram NOT accurately drawn

(4 marks)
BC s opposi.‘tb o.f\s(.c. A and AB ¢ opposd:e. oms(.e C

Sine rule

senC = s A
ABS 6C

[~}
PxXsn30 =S

['a
A
>
o
(]

| \ +
—,s0snC=8x — 5= _
2 2 S
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n In triangle ABC, AB = 10 cm, BC = 7 cm and angle BAC = 40°.
Angle ACB could be acute or obtuse. Work out both possible sizes of angle ACB. Give each answer correct to 1 decimal place.

Diagram NOT accurately drawn (4 marks)

sin C = %N ‘-}Oo
10 7 R
sin C = 10 X stn 4O
—
sen C = 0.9\83...
Acute “"3(""

C = wai(0.983)
C= 6(.70

(-]
The stne curve s sjmmtfru.o.(. about 90 , so there ts a second Mﬁ("'

o [~
C = 180 -¢¢.1

[~) [~}
66.7 or 3.3
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n A triangular sail has angles of 71° and 44°.
The side opposite the 71° angle has length 6.4 m.

Work out the length of the side opposite the 44° angle. Give your answer correct to 3 significant figures.

Diagram NOT accurately drawn

(4 marks)
Sine rule
x = [
— o °
sin Yy sin T
o °
x = 64 XRetAaHd *sia\
x = 6.4 X 0.4944S... £ 0.9uSS\... = «+.70\1..
= = .70 m (3 soc)
4.70 m
A boat leaves harbour H and sails 8 km on a bearing of 070° to a buoy B. A lighthouse L is due north of H. From B, the bearing of L is
320°.
Sketch the triangle HBL, then work out the distance HL. Give your answer correct to 3 significant figures. (5 marks)

AngLes cn treangle H@)L.
Ana(.c. atH= 70 (be.o.rx.ns 070 o(;t'om nortk)
Bearcng op H from 6= o1o + |%o =250
Angle at %= 32.0 - zso =10
AASLQ. stL =180 -70 -T0 =uo

Sune rule
HL = 2

[~ —_— [~

sin 70 sen +O .
HI__ = % X sen 70

—_——

sen 4O

HL = 1.7 em
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@ED '~ triangle ABC, angle BAC = 25, BC = 7.2 cm and AB = 135 cm.
Angle ACB is obtuse.

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

Diagram NOT accurately drawn

(4 marks)
BC s opposz.‘te. oma(.e. A and AB o opposi.‘kc. 0.4\3(.0 C

Scne rule
[~
sen C = 135 x sen 25 = 7.2 = 0.79240..
o
S2.40... , but MS('Q' ACH s obtuse

Scune s also pos:.'l:wb en the second tLvo.dru\t

o o [~}
C = 180 -5S2.41... =\27.588...
Check

sin”(0.79240...)

2.50 + |27.‘°
Al\s(.b ACB

[~
\27.6

- o
IS2.6 <€ \R0 , so this is a valid trao.l\b(.c.
127.6° (1 dp)
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m The diagram shows quadrilateral ABCD. The diagonal BD splits it into triangles ABD and BCD.

In triangle ABD, angle DAB = 58°, angle ABD = 47° and AD = 9.3 cm.
In triangle BCD, angle DBC = 39° and angle BCD = 64°.

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

A
58°
9.3 cm
47°
B 39° D
64°

Diagram NOT accurately drawn

(5 marks)

In tra.oma(.b A60, side AD <o oppos:.t!. o.ns(.c. ABO = '+7°. Side 60 s opposite “"3("‘ 0AB = S‘Bo. A(.wmjs poir o

side with its opposite angle

Sine rule

60/5:.:\ $$° = 9.3/ sin '+7°

B0 =93 % scn ST+ sin 4T =10.7839028861... cm. Keep thes J.u(.L value cor the

next steyp

In tr:.o.AaLO. 600, CO0 s oppos:.'tb 310 and B0 s opposcte 6'+°, 50 C0/scn 3'1° =

60/ 5N 6'+°

[~ o
CO = 10.7%390222¢9... X scn 37 = sin €4 = 7.55070¢4+2¢%... cm

Tkerzocore o 7.55 ecm o0 3 s;.sm.}acmnt ocx.aur&s

7.5 em
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m In triangle ABC, angle BAC = 50°, angle ABC = 70° and AC = 12 cm.
Work out the area of triangle ABC. Give your answer correct to 3 significant figures.

Diagram NOT accurately drawn

(5 marks)
o

o [~ [~
angle C = wo -50 -70 =60
Sine rule to Fend 6cC

6C -

[~ [~
swn SO sin 70

©
BC = 12xsnSO

—_——— = 1.7%2.. em

sin 710

Area = /ab sen C
°
Areo = 2 %12 x 9.792... X sen 6O

Areo = 50.9 c.m‘
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m In triangle ABC, AB = 12 cm, angle BAC = 40° and angle ABC = 75°.

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

Diagram NOT accurately drawn

o ©

AASL!. ACB = 120 -u0 - 75 =¢s

Sine rule

&C

sen A

AC

SN 6
Perimeter

Percmeter

333 em

- A&
sen C

= A&
sin C

= 12 + 8.510%... +12.7%4... = 33.300..

333 em (3o J,)

© ©
» 90 BC =12 xscnto :sines =usi08.

© [~}
, S0 AC =12 X sin 7S % sen ¢S5 =12.789..

m In triangle ABC, the point D lies on the side BC. The line AD bisects angle BAC.

Use the sine rule in triangles ABD and ACD to prove that

BD _ AB
DC AC

Let angle BA0 = angle OAC = 6 and angle A0G = ¢

Anﬁ(.e. AOC = ISO° - (P (o.l\su.s on o stro&akt Lene)
Scae rule cn 'tra.ams(.o. ABO

&0
sen O

60

A
-39 (P

AB «n O
T

Scne rule wa tr:.omau. ACO

0C

SLNh

AC
sm(lﬁ;e_- CP)

su\(l‘bo° - (P) = sin (P
AC SN 9
sin @

Ocvede B0 by 0C: scn B and sea CP cancel

0C =

€0 _AG
0C 'AC
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(4 marks)
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