Fully-Worked Solutions

2 L\41H 9 Solution of Triangles

Self Test 1
1 (a) Let ZNKL=6
sin @ _sin 34°
158~ 9
sin 8 =0.9817
6 =sin"' (0.9817)
=79.02°

(b) Let LZMIN =«
sin o _ sin 34°
158 114
sin ¢ =0.775
o =sin"' (0.775)
=50.81°

2 ZABC =180°-123°
=57°
ZABD =57°-25°
=32°
ZADB =180°—123° -32°
=25°

sin 25° _ sin 32°
52 AD

AD =sin32°x

(a)

5.2
sin 25°
=6.52cm
BC =AD =6.52cm

BD 52

sin 123° ~ sin 25°
BD =10.32cm

(b)

3 (a) sn; é;3 _ s1r; C
sin C =0.8184
C =180°-54.92°
=125.08°

(b)
9cm

B

9cm

{

(c) If only one triangle is formed, the angle ACB = 90°.
sin 43° _ sin 90°

AC 9
. 9
AC =sin43°
C =sin43 X 90°
=6.138cm
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Self Test 2
1 sin ZABC= % (Obtuse angle)

= sin”! 1_2>
(a) LABC=sin (13

=180°-67.38°
=112.62°
AC? =574+ 6% =2(5)(6) cos(112.62°)
=84.077
AC =9.17cm

sin ZADC _sin 70°

(b

917 =~ 14
sin ZADC =0.6155
ZADC =37.99°

2 (a)A

_y __ 8
sin 60° ~ sin 65°
y=7.64
ZABC =180°-65°=115°
Z/BDC =180° - 65° — 60° =55°
sin 55° _ sin 65°
BC ~— 8
BC =723 cm
10> =x% +7.23% = 2(x)(7.23) cos (115°)
100=x>+7.23+6.111x
X+6.111x-47.73=0
x =45
sin 115° sin 6
® =0 T 45
sin@ =0.4078
60=24.07°
». ZACD =24.07°+ 60° = 84.07°

3 ZABD=180°-120°=60°
() AD _ 8
sin 60° sin 50°
AD =9.044 cm

(b) CD* =7%+8*-2(7)(8) cos (120°)
=169
CD =13cm

Self Test 3
sin 37° _ sin C
L@ =575
sin C =0.4012
C=23.65°

ZABC=180°-37°-23.65°=119.35°
Areaof A = %(5)(7.5) sin (119.35°)

=16.34 cm?
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7P+ 8 -9
b COS S =
® 2®)
=0.2857
S=73.4°

Areaof A = %(7)(8) sin (73.4°)
=26.83 cm?

o UR
2 (a) tan47 =750
UR =268.09 cm

TR
tan ZTSR=——
an ZTS. SR
TR
20 =——
tan 7 250
TR =769.42 cm
. TU =769.42 - 268.09

=501.33cm

(b) Areaof AURS = %( UR)(RS)

=%(268.09)(250)

=33511.25cm?

(c) ZSUR =90°-47°
=43°
ZTUS = 180° — 43°
=137°

SU= | UR* + SR?
=/268.09% + 2507

=366.57 cm
Areaof AUST = %(501.33)(366.57) sin (137°)

=62 666.28 cm?

3 (a) ZABP=90°-75°=15°
ZABR=180°—15°-50° = 115°

Thus, the area of AABR = %(7)(14) sin (115°)

=44.41 cm?
BO
b 50° =—=
(b) cos m
BO =9cm

OR=]14>- 9 =10.72cm
. o_PB
sin 75° = 7
PB =6.76 cm
S PQ=6.76+9=15.76 cm
Area of rectangle = 15.76 x 10.72
=168.95cm’
44.41
168.95
=26.29%

x 100%

Percentage of area of AABR =

Self Test 4

1 (a) AE= 8+ 13*=1526cm

Area of CDEF =104
13(EF) =104
EF =8 cm

2 FULLY-WORKED SOLUTIONS

(b) The angle between the line AF and base CDEF = ZAFD

(©)

2 (a)

(b)

©

3 (a)

(b)

(©)

AF*=AE*+ EF*? A
=(15.26)*+8*
AF=1723cm 17.23 cm
3 8 cm
sin ZAFD =———
17.23
=0.4643 Dl O p
ZAFD =27.67°
The angle between the plane CDEF and plane ABFE =
ZLAED
tan ZAED = 3 A
13
=0.6154
ZAED =31.61°
8 cm
0 E
D 13cm
ED= [20° - 15
= /175
= 5/7 cm
The angle between the line AE and base ABCD = ZEAD
cos 6 =5 E
20
6=4141° o
. LEAD =41.41° ’LQQ 57 cm
0
A D
15 cm
The angle between the plane EBC and base ABCD = ZECD
507 E
tan ZECD = L
15
=0.8819
ZECD =4141° 57 em
0
C

D 15cm

cos JACD =X +6 -8
2(4)(6)

=-0.25
ZACD =104.48°

Z/BCA =180° - 104.48°
=75.52°
X _ 4

sin 75.52°  sin 60°
x=4.47cm

Area of AABC = %(4.47)(4) sin (180° — 60° — 75.52°)

= %(4.47)(4) sin (44.48°)
=6.26 cm’
sin 104.48° _ sin ZCAD
8 - 6
sin ZCAD =0.7262
ZCAD =46.57°
ZBAD =44.48° +46.57°
=91.05°

Thus, the area of AABD = %(4.47)(8) sin (91.05°)
=17.88 cm?

Ratio of the area of AABC: AABD =6.26:17.88
=7:20
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SPM Practice

Paper 2
.. sin R sin 83°
L@ 53="5
sin R =0.8665
R =60.05°
.. ZQPR =180° - 60.05° — 83°
=36.95°

sin 36.95° ~ sin 83°
OR =2241cm

(i) OR 37

.. sinA sin 42°
® O 53 ="¢s
sinA =0.9059
A =64.9°
or
A =180°-64.9°=115.1° (ambiguous case)
s ZC=180°-64.9°—-42°=73.1°
or
ZC=180°-115.1°-42°=22.9°

(i1) A

6.5 cm

42°

2 (a) (1) C

55.3 cm

sin 48°15” _ sin ZABC
553 576
sin ZABC =0.7771
ZABC=51°,180°-51°
=51°,129°
.. ZCAB =180°-48°15" - 51°=80°45"

(i)

or
ZCAB =180°-48°15"— 129°=2°45"

(b)

y=876 C x

ZABC =180°-70°-175°
=35°
ZACD =180°-75°
=105°
sin 70° _ sin 75°
y 9
y =8.76
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AC 9

sin 35° ~ sin 75°
AC =534 cm

sin 105° _ sin D

8 534
sin D =0.6448

D =40.15°

S ZCAD =180° - 105° —40.15°

=34.85°

X _ 8

sin 34.85° ~ sin 105°
x =473

. o_&\’
3 (a) (i) tan44 =30

PN =28.97cm

. ._ 2897
(ii) tan 35 =TAN

AN =41.37 cm

AB = /41.37* + 30°

=51.1cm

(iii) PB= [28.97* + 30° P
=41.7cm
PA = [41.37* + 28.97%

=50.5cm
cos 6
_ 41.7+50.5°=51.17
T 2(41.7)(50.5)
=0.3984 51.1 cm
0=66.52°

AB 5
sin 65° ~ sin 50°

AB =5.92cm
ZDAB = 180° — 65° — 50° = 65°

Area of AABD = %(5)(5.92) sin (65°)

(b) @)

=13.41 cm?

Area of AACD = %(5)(2 X 5.92) sin (65°)
=26.82 cm’

Thus, the area of AABD : area of AACD=1:2

BD 5
sin 65° ~ sin 50°
BD =5.92cm
CD? =5.922 +5.922 - 2(5.92)(5.92) cos (130°)
=115.15
CD =10.73 cm

(ii)

4 (a) KA=KB
= [KC*+ BC
=[5+ 122
= [169

=13cm

(b) The angle between the line KA and plane ABCD is ZKAN.
KN = | KC*+ CN*
= '52 _ 32

=4cm
. KN
sin ZKAN = H
_4
13
=0.3077
ZKAN =17.92°
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4

(c) The angle between the plane KAB and plane ABCD is
ZKMN.
KN
tan ZKMN = UN
-4
12
=0.3333

ZKMN =18.43°

FULLY-WORKED SOLUTIONS

KA* + KB* — AB?
(d) cos LZAKB = 2(KAYKB)

137+ 132 -6
T 2(13)(13)
=0.8935
ZAKB =26.68°
(e) Areaof AAKB = % X 13 % 13 X sin 26.68°

=37.9cm’
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