R, Trigonometry: finding a side

ROBINSON Worked solutions

This topic online

n In triangle ABC, angle ABC = 90° and angle BAC = 34°.
AB =12 cm.
Work out the length of BC.

Give your answer correct to 3 significant figures.

34° .
A 12 cm B

Diagram NOT accurately drawn (2 marks)

Use d.e.sro.e mode. The h:)pote.nuse. is opposﬁ.tt the ribkt MSLL; relative to the 3'+°
M\a(.c, the oppos:.te. scde is across From t and the a.d.do.ce.nk scde touches it but s
not the kj\oo{:e.nuse

BC s opposite the 3 o.nste. and AB =12 em s adjocent ko ik,
so use tan
kandu = BC 2

BC = 12 x tan 34 =12 X 0LTHS... = 2.014... = 3.0% cm (3

op)

ROTem
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n In triangle PQR, angle PQR = 90° and angle PRQ = 52°.
PQ =9 cm.
Work out the length of PR.

Give your answer correct to 3 significant figures.

52°

P 9cm Q

Diagram NOT accurately drawn (2 marks)

PO- = 9 em is opposite the s2 angle and PR s the hvpotc.nuse., so
UsSe 5N
o

sins2a = 1=/¢R
PR = 9= stn 52.° =9+ 0.78%0... = .42... = \L.4 em (3 sl’)

Y% ecm

n In triangle DEF, angle DEF = 90° and angle EDF = 28°.
DE = 15 cm.

Work out the length of EF. Give your answer correct to 3 significant figures. (2 marks)
Opposite = EF, Ad.so.ou\t =15

Eon 28 E
'S

XIS EF \S % taan 2.80 XIS
EF = 7.9% em
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n In triangle KLM, angle KLM = 90° and angle LKM = 62°.
KM =18 cm.
Work out the length of KL. Give your answer correct to 3 significant figures. (2 marks)

ijote.nuse. =13, Ad.:)o..oem'(: = KL
cos 62.° KL
1%

©
ks KL 2 18 x cos 62 *®

KL = .45 em

n In triangle ABC, angle ABC = 90° and angle ACB = 35°.
AB =7cm.
Work out the length of AC. Give your answer correct to 3 significant figures. (2 marks)

O¢poscte = 7, Hdpo'be.nuse. =AC
sLA 35° = 1

AC
AC = T

— o
sin 38

AC =12.2 em

n In triangle PQR, angle PQR = 90° and angle QPR = 53°.
QR =9 cm.
Work out the length of PQ. Give your answer correct to 3 significant figures. (2 marks)

Opposcte = 9, Ad.d'o.c.zl\t =P

tan 53° = l
48N

e = 1

tan S3

PO = 6.7% em
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In triangle RST, angle RST = 90° and angle SRT = 41°.
RT = 20 cm.
Calculate the length of RS.

Give your answer correct to 3 significant figures.

20 cm

41°
=

Diagram NOT accurately drawn (2 marks)

o
RS is o.cl")o.c.e.ﬂ‘t £o the w4\ o.ns(.e. ond RT =20 em s the
k:,pote.nusc,, S0 USe C0S
[~

cosHl = RS =20
(~Y
RS = 20X cos 4l =20 % 0.7547... =15.0%... = \S.1 em (3 soc)

IS.lem

n A straight ramp is 4.5 m long. It makes an angle of 12° with the horizontal ground.

Work out the horizontal distance the ramp covers. Give your answer correct to 3 significant figures. (2 marks)

ijokznusz = 4.5, Adjacent = &

[~
cos 12 i
4.5
o
x4.S d 4.5 X cos \2 %S
d =440 m
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n A ladder of length 6 m leans against a vertical wall.
The ladder makes an angle of 68° with the horizontal ground.
Work out how far up the wall the ladder reaches.

Give your answer correct to 3 significant figures.

Wall

6m

68°

Ground

Diagram NOT accurately drawn (2 marks)

The lnv.slnt vp the wall ws opposcte the 1y angle and the Ladder is the hypotenusc.,

0 USe sin
sn 6B = kuakt < 60

He.iakt = 6xsnéd =6%X0927. =5.5¢3... =5.5¢ m (3 soc)
S.SEém
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top of the tower from her eyes is 36°.

Her eyes are 1.6 m above the ground.

a. Work out the height of the top of the tower above her eye level. Give your answer correct to 3

significant figures.

m Aisha stands 40 m from the foot of a vertical tower on level ground. The angle of elevation of the

b. Work out the height of the tower above the ground. Give your answer correct to 3 significant

figures.

«)
Ad.jou‘.e.(\t = 40, Opyposite = h

(-]
ton 3¢ L
40
(~Y
x40 h +O X tan 3¢ X0

h=29%.0¢..

29\ m
)
29.0¢... + 1.6 = 30.¢6...

30.7 m

tan40°=(x +3) + 8
Work out the value of x.

Give your answer correct to 3 significant figures.
)
xe x+? 8 X £an 4o

% % €an uo° % x 0.93%90... = ¢.TI2..

x =37
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1,39

(4 marks)

(3 marks)
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m Triangle ABC is isosceles with AB = AC = 10 cm.
Angle BAC = 40°.

Work out the length of BC. Give your answer correct to 3 significant figures.
M= m:.d.po:.ﬁt of 60, AM 1 BC

o °
AI\SLQ. E)AM =40 +2 =20

o
swn 20 6“
10

[~
X10 EDM I0 X sen 20 XI©
BM = 3.4202...
BC = 2 x 3.4202...

BC = ¢.24 cm

(4 marks)
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m In triangle ABC, angle ABC = 90° and angle BAC = 27°. AB = 11 cm.
a. Work out the length of BC. Give your answer correct to 3 significant figures.
In triangle PQR, angle PQR = 90°. PQ = 9 cm and PR = 14 cm.

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

27° ]
A 11 cm B

Diagram NOT accurately drawn

(0)
R
14 cm
=
P 9cm Q

Diagram NOT accurately drawn

(b)

a) BC opposite. the 2.'70 oms(.e. and AB ¢ o.&.do.o!.nt, 20 BC = v x tan 17° =\x

0.509S... = S.404... = S.60 em (3 ¢ o°>

(4 marks)

b) PO = Tem s opposcte o.ASLc. PRO. and PR = \4 em s the hjpote.t\use., so sen PRO. =

l = 0.C42%..

\S%
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AI\SLQ PRO. = sin”'( %) = 40.00.. = HO.OO (v d-?)

m In triangle ABC, D is the point on AC such that BD is perpendicular to AC.
Angle BAD = 40°, AD = 7 cm and angle BCD = 55°.
Work out the length of BC.

Give your answer correct to 3 significant figures.

B
40° M 55°
A 7 cm D C
Diagram NOT accurately drawn (3 marks)

Ia right-angled tri.o.nSLe. ABO, 60 s opposite the vy angle ond AD =7cmis
adjacent, so B0 =7x tanuo = 5.873... cm

Ia right-angled £riangle 60, 60 s opposite the ss angle and BC s the
hypoteause, so sin ss =60:6C

[~
BC =5.9732..  sin S5 = 5.873... < 0.8101... = 7.170... = 7.\ T em (3

Sf.)

707 em
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m In triangle ABC, angle ABC = 90°.
The two acute angles of the triangle are in the ratio 2 : 3.

AC =15cm.
Work out the length of the side opposite the larger acute angle.

Give your answer correct to 3 significant figures.

C
15 cm
.
A B
Diagram NOT accurately drawn (4 marks)

o [~}
The two acute M\S(.e.s sum to 10 . 0:.\/&&:.1\3 90 wnthe ratio2: 3 gives 0 + § =18, s0

[~} [~
the M\S(&s ore 36 and Sw
[~ [~
The scde opposcte the S4 o.nat.e. so.t&.socae.s sin SH = sude £ IS, since AC =1\S cmcs

the kypotuwsz
(~)
Side = \S X stn S4 = IS X 0.8090... = \2.15... = 12.1 em (3 soc)

\2.0l em
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