R Exact values of trigonometric ratios

ROBINSON Worked solutions

This topic online

n Write down the exact value of sin 30°. (1 mark)
° \
ssn30 = LS one of the exact tri3 values o Learn
2

[~
tsectT an Q‘T«Ui atCero r:.o.nﬁ e OJ' stde 2. Cac N'S N'M\S e has o 30 O.AS e
Besect Lateral £ L de 2. Each right £ e has o 3 L
o
opposi‘t& o side °of L&Astk \and o kdpofem)se. °of L&ﬁatk 2, so sin 30 = opposcte =
I-.Jpote.nose. =1/2
\

2

n Write down the exact value of
a. cos 30°
b. sin 45°

c. tan 60° (3 marks)

Recall From the exact values table
[~
a) cos 30 = £
2
° |
b) scn4s =
2
°
r.) tant¢o =43

i \
5 7 ®

n Write down the exact value of tan 45°. (1 mark)

©
tanuds =1 Tna rask‘k-mnat&& isosceles truu\a(.z the two shorter sides are e.luo.(., S0
opposcte = m&dmce.ﬁt =1
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n x is an acute angle. Use exact values to find x when

a.sinx = 1

2
b.cosx=l
2

c.tanx =1

(3 marks)

[~}
o..) sin 30 = L
2

b) (X1 CO° =

N|-

[~

x = 60

I
o) tan u4S =\

[~
x = 49

B Work out the exact value of sin 60° x cos 30°.

Give your answer as a fraction.

~ l y
. (=}
sin O = 2 and cos 30 = —_—

2 2
.I_sx.l_s-a

2 2 Y

(2 marks)

3

1Y

n Show that sin 60° =+ tan 60° = cos 60° (2 marks)

o
sn €0 ttanco = L3,

I
x

° \
cos 60 = —
y R

6ot|n e.iuo.(. l
2
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Work out the exact value of (sin 30° + cos 60°) x tan 60°.

(2 marks)
° | ° | ° °
N30 = _ ,4d cos 60 = —,%0%in30 +cos 60 =1
2 2
°
kanéo = [ 3
ix 3 =13
.I 3
n An equilateral triangle has sides of length 10 cm.
a. Use trigonometry to show that the height of the triangle is 5v3 cm.
b. Work out the exact area of the triangle. (4 marks)
-]
o.) He.:.akt S opposike. the ¢O 0.4\3(.2.
o
h = 10 X stn 60
= {3
10X ——
2
sl 3cem
b)
-\
2
k8
25{ 3 cm
n A square has sides of length 8 cm. Use trigonometry to show that its diagonal is 8v2 cm. (3 marks)
o
cos 4SS = i
d
d = g = {2

8L 2 em
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m In triangle ABC, angle ABC = 90° and angle BAC = 30°.
AC = 14 cm.
Without using a calculator, work out the length of BC.

You must show your working.

14 cm

50° n

Diagram NOT accurately drawn (3 marks)

BC s opposite the '£>O° ml\a(& and AC = 14 em is the kjpotu\use.,
$0 SN '.‘>O‘> =6C : 4

o
sen30 = |

2
&

%4 X =7 em

\
2

T em
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m In triangle PQR, angle PQR = 90° and angle QPR = 45°.
PQ=8cm.
Without using a calculator, work out the exact length of PR.

Give your answer in the form kv 2.

45°
=
P 8 cm Q

Diagram NOT accurately drawn (3 marks)

PO = % cm s adjacent Lo the 45 angle and PR cs bhe
hypo‘ke.nuse., 0 cos 4S = 8 : PR

cos 4S5 = iz,sopg=g;‘(%)=|6+fz

Mu(.ttp(.:} aumerator and denomenator b:} {2, Thes mulEiplies the ocro.c‘b:.on bd I, so cts

vo.lue s um.ho.ﬁse.d., ond L 2xl2=2

Rotionalise

€ = {2
—, = 057 ~ =l 2
2 2- cm

%-I_Z om
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m In triangle DEF, angle DEF = 90° and angle EDF = 60°.
DE =5cm.

Without using a calculator, work out the exact length of EF.

60°

D 5cm E

Diagram NOT accurately drawn (3 marks)

EF is opposite the o angle ond OE=5cmes adjacent to ct, s0
tanéo =EF :5

‘ko.(\60°=..r-3
EF = sx{ 3=5{"3cm
sl 3cem
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m In triangle JKL, angle JKL = 90°.
JK=6cmandJL=12cm.

Without using a calculator, find the size of angle JLK.

You must show your working.

12 cm

J 6cm K

Diagram NOT accurately drawn (3 marks)

JK = € cemcs oppos'\te o.nste. JLK and

JL. =12 em is the kypote.nusb
sen J LK

4

ol

|
\2 = —
2

o
The exact value sen 30 = 2‘- , 60 M‘Su’ JLK = 3o°

[~

30
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m Work out the exact value of
tan 30° x tan 60° + cos 45° x sin 45°

Give your answer as a fraction.

(3 marks)
tand30 = 27 ° o and tan ¢O =-[—3, so £an 30 x tan
3 I
©
O =1
° o [ 2 ° o 2
cos *S =—1a.4\d.su\'-}$ = ——,9%0¢co5 47 X sin4S = — =
2 2 Y
|
2
= O
I+l T —
2 2
3
2
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m ABCD is a trapezium in which AB is parallel to DC.
Angle ADC = 90°, angle BCD = 60°, AB = 6 cm and DC = 10 cm.
Without using a calculator, work out the exact area of the trapezium.

Give your answer in the form kv3 cm?.

A 4

10 cm l 60°

D E C

Diagram NOT accurately drawn (5 marks)

Let kh be the he.a.ﬁl\t of the trapezivm (the Le.na'l:l-. AOD)
Orop o perpendicular From ® o OC, me.e.t'ma tatE.Thea DE=AB =¢ em, 50 EC =

I0O-6=4Ycem
Ta riakt-o.aatul {:rio.nal.e. 6EC, tan O = BE <EC,sw0h= BE =
thoméoo='+r3cm

Areo of the trapezivm = %(AB + OC) Xh= %(6 + \O) xul 3

Area = Sx'-}-r'6=3z-r3cm‘
32...(-3 c.mz
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